






WILDLIFE 


A REVIEW 
No.9 





NEW ZEALAND W/ILDLIFE SERVICE 
1073. OF INTERNAL AFFAIRS 











WILDLIFE - A REVIEW 


Edited by: P. Morrison 


CONTENTS 


Foreword e e e s e e e e e 5 e e e e e e e 


Quinnat Salmon ia eas in 
South Westland .. . o-«) €°@ 
Recent Petrel Research .... -« 
Tuataras and Petrels .....« e 
Norway Rat Research . ° 
Bird Study on Motuhoropapa Island 
Takahe - Research and Management . 
The South Island Saddleback .... 
Stewart Island Kakapo .. ij» * « 
Rehabilitation of Brown Teal “* @ 6 
Bird Hazard at Airports . + « s# « » ‘ 
TOGO 2 « * "= * 
The Valuation of Wildlife Habitats e * * 
Hawaii - La Jolla - Ashkhabad - Singapore 


Recent Scientific Publications a as a oe 


Scientific Names and Index to Species .. 





FOREWORD 


In spite of the time that has elapsed since the recommendations 
of the National Research Advisory Council Committee's investigation 
into wildlife research and management were published; and in spite 
of the clearly expressed and unanimous recommendations made to the 
Government by the Acclimatisation Societies, the Central North 
Island Wildlife Conservancy and other fishing and shooting organi- 
sations, Government has not yet made a decision on the future 
placement of the Wildlife Service and when freshwater fisheries 
will be transferred to the Wildlife Service from the Ministry of 
Agriculture and Fisheries. However, it now seems that decisions of 
some kind on these two matters are likely fairly early in 1979. 
Such uncertainty does not help to increase the morale of the 
Wildlife Service, nor is its task made any easier by New Zealand's 
current economic situation which places restrictions on the finance 
and staffing of our organisation. It is fair to say, however, that 
although some positions are currently frozen or are slow in being 
filled, the Service has had a very useful injection in the form of 
a large number of trainees which would not have been allocated to 
us a year ago. 


One other turn for the better recently, has been a re- 
determination, with improvements in salary, of the Wildlife 
Management Occupational Class. This means that all members of the 
Wildlife Service except the Director, scientists, technicians and 
some other specialists have had salary increases and changes in 
status. This, too, was not before time. 


A number of officers have had overseas trips this year on 
official business and not all of the expenses involved were a cost 
against the taxpayer. For example, at least two accepted invita- 
tions for overseas visits, another took leave without pay and 
others paid a considerable amount of their expenses from their own 
resources. The experience gained from places as wide afield as 
Christmas Island in the Indian Ocean, Hawaii, Britain and Ashkhabad 
in the U.S.S.R. will be very valuable to the Service in the near, 
and not so near, future. Conversely, by the time this foreword 
appears, we will have had a number of important visitors, including 
Dr Jared Diamond, of the University of California, Los Angeles; and 
soon after - Dr Michael Scott of the U.S. Fish and Wildlife Service 
in Hawaii. 


Two staff matters are worth mentioning: Mr I.G. Crook, 
scientist of the Research Section, has been seconded to the 
Commission for the Environment for up to two years and an 
Assistant Director (Wildlife Research) is about to be appointed. 


Two joint investigations involving the Wildlife Service 
Should be mentioned: the first concerns research on the kokako 
and the influence of logging on its environment and its numbers 
and in this we are taking part in close collaboration with the 
Forest Service and the Royal Forest and Bird Protection Society. 
The second concerns forest fauna surveys and will involve an 
exchange of staff between our Service and the U.S. Fish and 
Wildlife Service in Hawaii. 


So, in spite of difficulties, problems and frequent frustra- 
tions, the Wildlife Service continues to forge ahead and although 
the prospects for 1979 do not, at present, look all that promising 
economically we will be doing all that we can to maintain our 
determination and efficiency and to review our priorities so as to 
deal most effectively with new situations as they arise. 


Zk WM og 


G.R. Williams 
Director 
New Zealand Wildlife Service 


QUINNAT SALMON MANAGEMENT 
IN SOUTH WESTLAND 


E. J. Gibbs 


Quinnat salmon are a prized game fish in much of their 


native range along the north-eastern rim of the Pacific Ocean and 


also in the limited localities where they have been established 
in New Zealand. 


Within the Southern Lakes Acclimatization District, small 
populations of sea-run quinnat occur in a few South Westland 
rivers. These fish spawn in freshwater and their young migrate 
to the sea during their first year of life. Upon maturing, at 
anything from two to five years of age but most commonly at 
three or four, they cease feeding and migrate back into the 
rivers in the autumn, to spawn and die. Although quinnat have 
become established only in the relatively more stable rivers in 
Westland - especially those in which the impact of extreme run- 
off is influenced by lakes - they are, nevertheless, subjected 
to frequent flooding in the spawning tributaries. This causes 
losses of eggs and sac-fry in the redds and premature out- 
migration of recently emerged juveniles. The association of 
lakes with virtually all the successful Westland populations 
probably signifies the important role these waters play in pro- 


viding a relatively sheltered environment in which the young fish 


can grow sufficiently to be able to adapt to, and survive, the 
rigours of their early marine life. 





Lake Paringa Photo: A. Wright 
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Larger runs of quinnat occur in several east-coast rivers 
of the South Island and, until recently, most management work 
has been carried out on these’populations as they are 
recreationally and commercially much more important. In South 
Westland, the major runs of anadromous quinnat are found in the 
Moeraki and Paringa Rivers which enter the sea, 23 km and 39 km 
respectively, north-east of the mouth of the Haast River. 

Since 1964 the Wildlife Service has paid particular attention 
to these runs, and by 1970 it was apparent that they were 
declining, probably as the result of over-exploitation by 
anglers and illegal poaching of the spawning stocks when the 
completion of State Highway 6 from Paringa to Haast provided 
better access. The most accessible spawning area on these two 
Systems are the Moeraki River above Lake Moeraki, and the 
Windbag Stream, a tributary of Lake Paringa. 


Management 


Because of the decline the upper Moeraki River and the 
Windbag Stream were closed to all fishing to protect the 
remaining spawning stocks. From late 1970, the taking of all 
sea-run salmon has been prohibited, and this restriction is 
likely to continue until the populations have sufficiently 
recovered to withstand an acceptable degree of angling pressure. 


Since 1966, periodic counts have been made of spawning 
salmon in the Windbag and, to a lesser extent, in the Moeraki 
River. These counts confirm that the decline in anglers' 
catches reflects a serious drop in the total number of fish. 
In 1970, only 11 adults were seen in the Windbag and it became 
obvious that a more detailed examination of annual spawning 
runs was necessary to determine whether the population 
fluctuated significantly from year to year, and to follow the 
effects of management. 


Provided exploitation could be controlled, it seems likely 
that recovery of the salmon populations could be hastened, and 
perhaps, previous population levels improved, by the collection 
of eggs from the remaining spawners. The resulting fry would be 
released into the systems at about the age and size the 
juveniles would normally begin their seaward migration, thus 
eliminating most of the natural risks to which they are usually 
exposed during this stage of their life cycle. 


Trappin 


In order to measure population changes a major spawning 
run would have to be trapped annually. The nature of the 
species demands that this must be a long-term program, as the 
survival of a given year-class cannot be measured until three 
to five years after it hatches; and in order to follow a 
succession of year-classes a proportionately longer period of 
time must be allowed. For logistic reasons the Windbag Stream 
was chosen, and a trial in 1975 demonstrated that a trap could 
be successfully operated in this stream. The following year a 
capstan-controlled drop-barrier was installed. Although this 


type of trap does not allow an absolute count of migrating 
salmon to be made (as the barrier is lowered during floods) 
the nature of the stream, the climatic conditions and the 
short operating period, all prevented the use of a fixed 
barrier trap. The program has been so designed that a cal- 
culation involving a combination of the number of fish trapped 
and the numbers of fish and redds observed above and below the 
trap at intervals during the relevant period, give a good 
estimate of the total spawning run into the strean. 


Basic climatic data (air and water temperatures, 
duration and amount of rainfall and stream flow) are collected 
at the trap daily during operations to determine whether or 
not there is any degree of correlation between these para- 
meters and observed movements of fish. The trap is emptied 
daily and after salmon are weighed, measured and sexed, they 
are either released upstream after fin-clipping or, if 
sufficiently mature, held in pens for artificial spawning. 
Brown trout are similarly recorded and released upstream. 
Otoliths, for aging, are collected from all salmon found 
dead in the stream and also from those killed for stripping, 
and the resulting data analysed for age structure of each 
years' run and size range of each age class. 


The trap has been operated for three seasons now and the 
numbers of salmon handled have increased from 41 in 1976, to 
142 in 1978. Estimated total runs into the Windbag for the 
three years are: 80, 110, and 250. The duration of the run 
appears to be confined to the period from the second week of 
April to the second or third week of May, with a peak about 
the last week of April. 


Age data for the 1978 run are not yet available, but it 
appears that 3-year olds predominated in 1976 and 4-year olds 
in 1977. Only small numbers of 2 and 5-year old fish have 
been trapped. Because of a complete overlap of length ranges 
between the four year-classes it is not possible to age these 
Salmon by size alone, so otolith collection will continue to 
be necessary until a pattern of the age structure of the runs 
has been established. Comparison of data suggests that the 
average size of salmon in the Windbag population is signifi- 
cantly smaller, both by age class and total run than that of 
fish entering rivers of the east coast of the South Island. 
The reason for this is not clear, but it may be a reflection 
of juvenile habitat, a more limited food supply, or less 
favourable physical and chemical conditions in the inshore 
sea along the West Coast. Average lengths and weights of all 
age classes for the three reasons to date have increased from 
58.9 cm to 66.3cm, and from 2.83 kg to 4.01 kg. 


There has been a marked variation in sex ratios from 
year to year, with the greatest disparity in the years with 
the lowest total numbers of fish trapped. The actual ratios 
measured range from 1 : 3.56 to 1 : 1.59 females to males. 
Application of the observed sex ratio enables an estimate of 
total egg production to be made, using the estimate of the 
total run, and a mean value for number of eggs per female 
calculated from the eggs stripped for artificial hatching. 
On this basis, the potential egg production for each of the 
three years was : 44 000 - 55 000 in 1976, 123 O00 - 136 O00 
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in 1977, and 316 000 - 34% 000 in 1978. Factors which may 
decide actual production and fry survival include: the mortality 
of adults, eggs and fry caused by flooding; the poaching of pre- 
Spawning adults; the superimposition on salmon redds by later 
Spawning brown trout; and the predation of juveniles by eels, 
shags and trout. 


Stocking 


Although some releases of young salmon were made into the 
Windbag in earlier years, it was not until 1975 that egg 
collection and stocking of the resulting fry and yearlings began 
in earnest. Fish released since that year have been marked to 
enable an assessment to be made of their contribution to the run 
if they return to the trap in subsequent years. The 1978 season 
produced the first recaptures of hatchery-reared salmon, nine 
3-year old fish being recorded. Others may have passed the trap 
unnoticed during floods and more of the same group may return 
from the sea as 4 and 5-year olds. As these returns are from a 
very small stocking of fry, there is reason for cautious optimism 


in considering the contribution that hatchery-reared fish may play 


in the management of this species. 


As with many facets of our activities, time alone will tell. 
There is several years' work ahead of us to confirm our tentative 
findings and fill some of the many gaps in our knowledge. If the 
Windbag program is successful in restoring, and perhaps improving 
the fishery, we hope that the experience gained may be used to 
promote similar management operations involving other of our 
South Westland quinnat salmon populations. 


RECENT PETREL RESEARCH 


M. J. Imber 


During 1977/78, studies of rare and endangered petrels, and 
of threats (especially by introduced mammals) to petrel popu- 
lations, made useful progress. In this report we shall look at 
three of the current projects. 


(1) The search for the breeding place of the Chatham Island 
taiko. 


(2) Surveys of breeding populations of black petrels and 
Cook's petrels. 


(4) Effects of Norway rats on a breeding colony of grey- 
faced petrels. 


Chatham Island Taiko 


An event of considerable ornithological interest took place 
on New Year's Day 1978 when re-discovery of the magenta petrel 
was confirmed by the capture of two birds on Chatham Island by 
D.E. Crockett. Furthermore, anatomical measurement of these 
petrels showed that they belonged to the large species of 
Pterodroma, popularly known as the taiko, which has been known 
to science only by abundant sub-fossil bones from Chatham Island 
middens of the Moriori:s (see Wildlife - A Review No. 6). 


Previous expeditions led by David Crockett had made uncon- 
firmed sightings of these petrels in 1973 and 1975 and the 
Wildlife Service began, in the winter of 1975, to assist in the 
search for their breeding place by exploring the smaller islands 
of the Chathams. Although three searches (July 1975, February- 
March 1976, November 1977) have not obtained a shred of evidence 
wnatsoever of the presence of taikos, I remain sure that some 
breeding pairs will be found on an offshore islet. Such are 
the problems of timing - being in the right place at the right 
time - when trying to locate a few petrels, that I fully expect 
to find we have already looked for them in the right place. 


The earlier expeditions were to Mangere Island and to 
Houruaopara Island. The latest, (November 1977) concentrated on 
South-East Island and Star Keys (Motuhope). Those taking part 
were, Professor Chuck Huntington (Bowdoin University, Maine, 
U.S.A.), C.d.R. Robertson and myself. To begin with, we spent 
the period 43-8 November on South-East Island. Daytime work con- 
sisted mainly of searches around and across the island for large 
burrows and for corpses. Particular attention was paid to the 





accumulations of remains of petrels on skua territories. [In 
addition to looking for any sign of the taiko, I was interested 
in gathering further information on other petrels, particularly 
the other two Pterodroma species - the Chatham Island and black- 
winged petrels - which are known to breed on this island. We 
also collected food samples whenever opportunities arose. Night 
work consisted of using the spotlight in searching for different 
species coming in. 


By the end of this first week we had found no recent sign 
of any Pterodroma and had not heard any at night. ‘Two skulls in 
a skua midden were of black-winged petrels but dated from the 
last breeding season. A good collection of food samples 
regurgitated by broad-billed prions was obtained. These birds 
were busy feeding chicks. Other species were at earlier stages 
of the breeding cycle and none of them regurgitated when handled. 
Information was obtained on the breeding cycles of the storm 
petrels. White-faced storm petrels were still laying, whereas 
grey-backed storm petrels had laid earlier and were incubating. 
In fact, before the end of our stay some of the latter had 
already hatched their chicks. Their nests are nearly always 
above ground, usually in the low tussocks around the coast. 





Star Keys Island. PROtO:? dsl. Kendrick 


During 9-13 November we explored Star Keys. This small 
island has rarely been visited by biologists. A party led by 
B.D. Bell spent three days there in August 1968, J.A.D. Flack 
spent a few hours ashore early in 1972 and I spent two hours 
ashore in July 1975. This then was the first summer visit to 
include overnight work. 
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Working methods were similar to those employed on South- 
East Island. Whilst I concentrated on petrels, the other 
members of the party spent most of their time censusing and 
photographing the southern skuas, Pitt Island shags and Chatham 
Island shags. Star Keys was found to also have breeding popu- 
lations of little blue penguins, sooty shearwaters, little shear- 
waters (found by me in July 1975), broad-billed prions, fairy 
prions, white-faced storm petrels, grey-backed storm petrels, and 
- afew diving petrels. In addition, the discoveries in skua 
middens of the skulls of a juvenile black-winged petrel and an 
adult Antarctic prion suggested that these two species also 
breed there. As on South-East Island, we were too early in the 
breeding season to expect to find the black-winged petrel among 
the nocturnal visitors; and the abundance of the other two 
species of prions made it unlikely that we would be lucky enough 
to capture an Antarctic prion. In the end we handled about 50 
live prions, about equally turtur and vittata; but the ratio of 
skulls in skua middens suggests one would have to handle about 
200-400 prions to find one Antarctic prion. The Antarctic prion 
discovery was predicted by the capture of a specimen on Chatham 
Island by D.E. Crockett. If the species breeds on Star Keys, 
then this will be the most northerly of its known breeding places. 


ma 





Part of the northern coast of South-East Island. 
This is the only known breeding place of the 
Chatham Island petrel. Photo: D.V. Merton 


Disappointed at having failed to find any sign of taikos, 
and after being held up for one day by rough seas, we returned to 
South-East Island late on 13 November and remained there until 
22 November. On the night of 17 November we discovered that the 
black-winged petrels had arrived back, so I spent three days and 
nights camping at the summit to study them and to further explore 
the inland bush for taikos. Of the nine black-winged petrels 
caught two were recaptures. The colony is markedly vocal but 
does not appear to be very large. 
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My explorations at night of the inland bush proved fairly 
conclusively that all the larger burrows there are used by sooty 
shearwaters and I now very much doubt that taikos can be found on 
this island. 


On the evening of 16 November at dusk the call of a Chatham 
Island petrel was heard twice, but this was the only evidence we 
obtained of this rare species during two weeks on the island. 

It is possible that our stay coincided with part of the honeymoon 
period, since egg-laying apparently takes place in December. The 
flight call is of much deeper pitch than that of black-winged 
petrels, and is virtually indistinguishable from that of the 
mottled petrel. 


Black and Cook's Petrels 


Until 1960 when B.D. Bell and _D.V. Merton visited the highest 
parts of Great Barrier Island around Mount Hobson, Little Barrier 
Island was the only place where black petrels were known to be 
still breeding, and it was the only known northern colony of Cook's 
petrels. On that occasion black petrels were discovered breeding 
but the size and extent of the colony remained largely unknown. 


Accompanied by wildlife trainee A. Cox, I visited Great 
Barrier Island from 29 March to 15 April 1978, mainly for the 
purpose of surveying the black petrel breeding colonies in 
State Forest around Mt Hobson. Most of the work was done around 
Mt Hobson, on the ridges above about 500 m, but one day was spent 
at Cooper's Castle, two days doing transects between the South 
Fork and Dams tracks, one day near Mt Matawhero, and two days on 
transects of the block known as the Hog's Back. 





Black petrel chick, Photo: G. Findlay 


Each burrow was probed with a stick to find out whether a 
chick was present and chicks within reach were banded and 
weighed. <A careful watch was kept for corpses, and also for 
burrows of Cook's petrels. We found that black petrels breed 
Over a much wider area than was previously known and 188 burrows 
containing 104 chicks were found. This gives a breeding success 
to this stage of 55%, which is remarkably high. Even though 
most chicks were about six weeks from fledging nearly all were 
in good condition and of good weight and looked likely to 
survive. Last year, when 8% burrows were inspected at the same 
time of year, the success rate was 45-50%. 


Studies on related species show that for a petrel of this 
size a breeding success of 20-30% each year is enough to maintain 
a stable population. Since these black petrels are achieving 
twice that, at least in some years, their numbers are almost 
certainly increasing. This was confirmed by other observations 
for, among the 188 burrows we examined, about 12 were considered 
to be newly-made or in the process of being dug. In a stable 
population new burrows are rare and on Little Barrier Island, 
where the population has been decreasing, I have never found a 
new burrow. One cat-killed fledgling was found near the summit. 
The situation later in the season needs watching but such 
evidence as we have of predation gives us hope that cats are a 
minor problem. Two burrows near the tracks had been dug open, 
probably by a dog. In one there was a chick but the other burrow 
had been deserted and the egg eaten. Uncontrolled dogs could be 
a long-term hazard for black petrels. An estimate of the total 
breeding population of the black petrel was made by comparing 
areas searched with other areas of suitable habitat. We con- 
cluded that there were most probably 600-800 pairs but that, 
Since some known high density areas had not been censused and 
Since the Hog's Back, a very extensive area, may have been 
underestimated, these figures could be conservative. 


During the course of our survey it became strikingly clear 
that virtually all burrows were under unburnt native bush. 
Although greatest densities were on the high ridges leading off 
Mt Hobson, there were burrows at much lower elevations than 
previously realised - down to about 300 m. Nearly all lower 
burrows were in areas untouched by fire, the only exceptions 
seemed to be a few areas where regeneration was well advanced 
and which had probably been burnt a few times only and not 
recently. The reason for this is that most burrows are among 
tree roots or under fallen trees so that any fire passing 
through an area destroys nearly all burrows. Since fires are 
most likely during this petrel's breeding season, many birds 
would be also destroyed by such a fire. 


Six cat-killed remains of Cook's petrel were found in 
widely scattered places west of Mt Hobson right down to the 
Forest Service road to Fitzroy. Four of these were in isolated 
places, not associated with burrows, and were exploring birds 
that had landed to look for a burrow. However, two were found 
on the track near the main Kauri Dam, which is where most 
corpses have been found in the past. One of these was a 
fledgling ready to leave its burrow. A search nearby produced 
two well-used burrows between the track and the stream, down- 
stream from the Dam. These are the first of this petrel 
reported on this island, as far as I am aware. 


13 





We did not spent much time looking for more burrows. There 
will surely be others in that area but previous searches a short 
distance further up the track had been negative and I doubt 
whether there are, in total, 50 burrows. Since no burrows of 
Cook's petrel were found during all our searches elsewhere, it 
appears that this is either a new colony or that it has always 
been small. There is no evidence that it 1s the remains of a 
much larger colony and I believe that it has become established 
fairly recently and that it is likely to increase slowly. Cat 
predation will restrict its growth. 


Both ship rats and kiore were trapped at the Kaiarara Hut 
and at the upper camp near Mt Hobson. Mice were also trapped 
and seen at the Kaiarara Hut. There was no evidence of the 
presence of Norway rats on the island. All three colour phases 
of ship rats were trapped (black, brown or alexandrine, and 
white-bellied or frugivorus) in the ration of 4: 1: 43. More 
ship rats than kiore were trapped but sightings were about equally 
balanced. The remains of a feral cat's meal, regurgitated on the 
track, consisted of one ship rat and one kiore. 


Evidence indicated that rats were doing little or no damage 
to the petrel colony. Although a few rat-eaten eggs were found, 
we found just as many unhatched eggs that had not been attacked 
by rats. We found no evidence of chicks being attacked by rats. 
In studies elsewhere, the Norway rat has been found to be the 
most dangerous rat in petrel colonies. 


Feral cats seemed to be in low numbers everywhere, and they 
were feeding mainly on rats. The number of Cook's petrels 
available to them is very small, hardly enough to feed one cat. 
However, the situation in the black petrel areas from April to 
June, when the chicks are leaving, needs to be watched. It is 
doubtful that there are at present enough cats to kill more than 
a small proportion of the chicks, but numbers may fluctuate and 
they may move into the areas at the critical time. 


Pigs are in small numbers and were not found to be inter- 
fering with black petrel burrows in those few places, at lower 
levels, where both could be found in the same area. Goats, also 
found only at lower levels and in low numbers, are of little 
consequence as far as the petrels are concerned. 


We concluded that the black petrel breeding population on 
Great Barrier Island is considerably larger than previously 
believed and that it may be increasing. This flourishing state, 
when compared with the colony on Little Barrier results from the 
absence of a large breeding population of Cook's petrels support- 
ing a correspondingly large population of feral cats which get 
very hungry after the small petrels depart. 


Rats on Whale Island 


A study of breeding grey-faced petrels on Whale Island in 
the Bay of Plenty has been in progress since 1968 (see Wildlife 
Review Nos. 1 & 3). Initially, breeding success was good but 
since - very few chicks have been reared. Norway rats, pro- 
bably accidentally introduced by man, have been present for many 


decades and during intensive study of the petrels' breeding 
biology between 1969-72, I found that rats ate abandoned eggs 
and killed some younger chicks. However, their overall effect 
was relatively minor during those years. What has caused the 
recent decline in breeding success has not been determined. A 
visit to neighbouring White Island and Rurima Rocks in 1976, when 
less than 500 fledglings were reared on Whale Island, revealed 
considerable numbers of fledglings. This suggested that feeding 
problems were not responsible. If rats are to blame for the 
repeated failures, it is not immediately obvious why they should 
be doing so much more damage now than they were between 1968-72. 


At present, the most likely explanation is based on the 
assumption that there has been a general increase in the grey- 
faced petrel population in the last decade or so. Two major 
colonies (Whale Island and White Island) have been declared 
wildlife reserves, and elsewhere the taking of muttonbirds for 
food is a declining practice. Since these petrels do not begin 
to breed until they are about 7 to 10 years old there can be a 
great increase which is not evident at the breeding colonies. 
At sea, non breeders compete with breeding adults for food, 
thereby making it more difficult for parents to maintain con- 
tinuous incubation and to feed their young. In a colony without 
Norway rats, adaptations enable embryos to resist chilling and 
the chicks to grow more slowly when fed poorly. But rats 
meticulously scour burrows for deserted eggs which they eat and 
are more likely to kill sleepy underfed chicks than well-fed 
alert ones. 


Thus in the present circumstances, chicks on Whale Island 
seem to be at a great disadvantage compared to those elsewhere. 
Incidentally, there are kiore on both White Island and Rurima 
Rocks, but these small rats are much less dangerous to grey-faced 
petrels. 





TUATARAS AND PETRELS 


D. G. Newman 


Tuataras and some species of burrowing petrels are often 
found living in the same burrow, an association that has, in the 
past, been considered of mutual benefit to the animals. 
Undoubtedly, the birds provide tuataras with many benefits, 
principally in the way of housing and food; but it is difficult 
to see how the association benefits the birds, since they, their 
chicks or their eggs may be eaten by tuataras. The birds 
excavate the burrows within which many tuataras live (though the 
reptiles can and do dig their own), and by turning over and 
incorporating into the soil their mineral rich guano, create 
conditions that may encourage ground-dwelling invertebrates which 
form the bulk of the tuataras' diet. 


It has been suggested that in return tuataras may assist 
petrels by consuming the birds' ectoparasites. As these para- 
sites are very small, however, most are probably taken as their 
hosts themselves are being consumed. A more fanciful suggestion 
has been that while the birds were away feeding, tuataras living 
in nest chambers may curl about the birds' eggs and keep them 
warm. Petrels, of course, are unlikely to leave their eggs, 
except very early during incubation, because if they did the 
consequent drop in egg temperature would quickly result in the 
death of the developing embryo. If tuataras do curl round petrel 
eggs, being "cold-blooded" they may do so to keep themselves 
warm —- not the egg: 


The various relationships that occur, or are likely to occur, 
between tuataras and petrels have been outlined by Ian Crook in 
Wildlife - A Review No. 5. A distribution survey of tuataras 
revealed that islands where this species is definitely maintaining 
its numbers - generally speaking those where rats have not 
established - have very large breeding populations of either or 
both the fairy prion and diving petrel. The coincidence of 
tuataras and these petrels led Ian Crook to consider whether the 
tuataras were dependent on petrels for their survival. While 
recognising that the survival of both was linked with the absence 
of rats, he attempted to determine whether their patterns of 
occurrence on one island (Stephens Island) were dependent or 
independent of one another. He looked closely at the relative 
numbers of tuataras and fairy prions (fairy prions are the most 
abundant petrel species nesting on Stephens Island) on different 
parts of the island and found that over lower densities of nest- 
ing prions (less than one burrow per m“) there was roughly pro- 
portional increase in tuatara numbers, but this increase ceased 
in the middle range (1-2 burrgws per m°). At high densities 
(greater than 2 burrows per m©) prions actually appeared to 
reduce the numbers of tuataras. He suggested, therefore, that 
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optimum conditions for tuataras could be expected to occur at 
moderate petrel densities or at the peripheries of their larger 
concentrations. These findings gave no proof of dependence but 
further emphasised the close ecological relationship that occurs 
between the birds and the reptiles and encouraged further research, 
particularly closer studies of the relationship between tuataras 
and petrels in burrows. Such a study was begun on Stephens 

Island during the latter half of 1975. 


The Study Areas 


Two ecologically dissimilar areas of remnant forest were 
chosen and prepared for long-term study, one in the "Keeper's 
Bush", the other in the "Ruston Bush" (Fig. 1). Principal 
features of the two areas are summarised in Table 1. 


iM 
f Lighthouse 


Keeper's Bush 







Study areas 


Road 
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Trolley tracks 


Landing winch 
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Figure 1: Stephens Island and study areas. 


The study of a third area, containing a high density of 
burrows, was planned but ground instability proved to be such that 
burrow systems could not be checked without causing extensive 
damage. Soil collapsing at every step destroyed burrows and often 
buried birds and reptiles and made it impossible to maintain, over 
a prolonged period, a discrete set of study burrows. 
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Table 1. Principal features of the study areas. 


Keeper's Bush (Fig. 2) Ruston Bush (Fig. 3) 


Dominant trees: kohekohe, Dominant trees: taupata, 

kawakawa. nikau, mahoe ngaio, milktree 

Some sub-canopy vegetation Virtually no sub-canopy 
vegetation 

Some leaf litter on ground Almost no leaf litter on 
ground 

Shallow soil, firm Deep soil, friable 

Low burrow density Medium burrow density 

Simple burrows* Burrows tend to be complex** 


* "Simple burrows" are considered as those having only one 
entrance which leads to a single prion nesting chamber. 


** "Complex burrows" are those having many separate entrances 
and containing several prion nesting chambers. 


In each of the two study areas plans were prepared of certain 
burrows known to be used or to have been used at some stage by 
tuataras. Using sticks or, very carefully, hands (tuataras give 
painful bites), the passages leading from burrow entrances were 
followed until sharp corners or junctions were reached. Shafts, 
which allowed the insertion of mirrors, were then dug from the 
surface to these points. Such "inspection shafts" were later 
covered by wooden "lids" (Fig. 4). 


Detailed records have been kept of the contents of all study 
burrows and every tuatara and fairy prion caught in them has been 
marked. This will give us some idea of the numbers of tuataras 
and prions using each area and recaptures will provide information 
on the extent of the range of individual tuataras. Because no 
other petrel predator apart from the tuatara is known to operate 
in burrows on Stephens Island we considered that, by observing 
the losses of prion pairs in study burrows, it might be possible to 
determine to what extent tuatara predation of prions occurs. 

Since 1975, two trips have been made to the island during each 
prion breeding season to coincide with the most vulnerable periods 
of the birds' breeding cycle - those times when losses are most 
likely to occur. These are:- 


(1) During and shortly after laying. If prions are going 
desert their eggs it is most likely to occur shortly 
after laying. 


(2) During and shortly after hatching. The chicks at this 
time are most vulnerable, their parents begin to leave 
them during the day and their ability to defend then- 
selves is poor. Their small size may also make them 
more likely to fall victim to tuataras. 
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During the first trip, the numbers of occupied nest chambers 
were recorded and on the second, which generally lasted until at 
least the first chicks departed, nesting success was estimated. 


Ruston Area 
Burrow 24 inspection shafts 


a complex 


burrow 


Keeper's Area 
Bur row 11 


a simple : _ 
ne We fairy prion 


nest 





Figure 4: Plans of two study burrows. 


Preliminary Results 


It is obvious that tuataras are not social animals. They 
vigorously defend their single occupancy of a burrow, and on 
several occasions have been observed to expel intruders. 
Tuataras may use several burrows which may be separated by 
distances as great as 100 m. Furthermore, several tuataras may 
use the same burrow, though, of course, at different times. 


Conflicting results have arisen from the two methods used 
to estimate the relative numbers of tuataras living in “ach of 
the study areas. By extrapolating the number found in study 
burrows of each area, Ruston was shown to support nearly twice 
as many tuataras as Keeper's. The.higher recapture rate of 
marked animals in Ruston (similar numbers of tuataras have been 
marked in each area) indicated, however, that Ruston supported 
fewer tuataras than Keeper's. The first result is the more 
likely to be correct, as the second rests on the assumption 
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that marked tuataras confine their activity to areas where they 
are caught. Tuataras caught in Keeper's may be more likely to 
leave this area than those caught in Ruston. 


As tuataras may use several burrows, a tuatara's home range 
could be considered as the particular number of burrows it 
habitually uses. In an area of low burrow density, such as 
Keeper's, the burrows used by one tuatara may be dispersed over 
a larger area than in an area where burrow density is much 
higher. Tuataras caught in Keeper's may therefore be more 
likely to move either permanently or temporarily out of the 
study area than those caught in Ruston. To examine this 
Suggestion we will have to follow, very closely, the movements 
of individuals in each area. This could be achieved by using 
radio-telemetry - a technique that could also provide information 
on how our regular checking of study burrows is likely to affect 
resident animals. Tuataras frequently desert, either temporarily 
or apparently permanently, burrows in which they have been dis- 
turbed. Without disturbance, tuataras may change burrows much 
less frequently. Trials designed to test various radio-telemetry 
techniques are currently under way on Stephens Island. 


Ian Crook has suggested that the relative decrease in 
tuatara numbers that occurs in areas of high burrow density 
could be a direct result of disturbance of birds, tuataras seek- 
ing to avoid increasingly crowded conditions and the associated 
enhanced bird activity (courtship and sexual behaviour). By 
direct counts and excavations of burrows at the end of the 
breeding season (to determine if they contained nests), he 
showed that there was an increase in prion activity with increas- 
ing density of burrows (reported in Wildlife - A Review No. 5). 
That such an increase in activity should occur is further 
supported by the apparent lack of compound burrows in the low 
density Keeper's area, while in Ruston up to 8 chambers occur in 
a single burrow. 


While tuataras will, on occasion, eat the adults, chicks and 
eges of fairy prions, the prions will aggressively defend their 
nests and are often able to drive off intruders (tuataras or non- 
breeding birds). I have seen a tuatara (a mature male) hurriedly 
retreating from a burrow with a prion clinging to its tail. The 
recorded use of study burrows by both tuataras and fairy prions 
will be carefully analysed to determine whether:- 


(1) Tuataras have preference for certain burrows. 


(2) Burrows preferred by tuataras (if any) are less likely 
to be regularly used by breeding fairy prions. 


(4) Prion breeding success is related to burrow use by 
tuataras. 


(4) The prion is more likely to be a chick than an adult 
when tuatara and prion are found together in the same 
burrow (adults, perhaps, being more effective than 
chicks at driving off tuataras). 
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My impression, at present, is that during the prion breeding 
season, fairy prions and tuataras tend to avoid sharing burrows 
whenever possible. 


Throughout the past three breeding seasons more prion chicks 
have been raised in Ruston than in Keeper's. If, however, the 
number of chicks raised is expressed as a percentage of the total 
number of nests in each respective area, the production of chicks 
has been higher in Keeper's (Table 2). 


Table 2. Successful fairy prion nests (chicks raised) 
expressed as a percentage of the total nests in the 
respective study burrows. 


season Keeper's Bush Ruston Bush 
1975-7 7 370 40% 
1976-77 66% 5% 
1977-78 80% 61% 


The greater success per nest in Keeper's may be a consequence 
of this area's less crowded conditions and greater soil stability. 
The higher density of prions in Ruston is likely to result in more 
frequent confrontations between birds in nesting chambers, con- 
frontations that often lead to skirmishes during which eggs are 
broken or displaced from burrows. Random excavations by the 
larger numbers of non-breeding birds in Ruston are more likely 
to expose or damage the nesting chambers of incubating birds, 
whereas windfalls may more frequently cause the collapse of 
burrow systems in Ruston because of this area's more friable soil. 


When a pair of prions fail to show up at their nest it is 
very difficult to determine the reason. An empty nest could be 
the result of tuatara predation, it could also be the result of a 
non-breeding bird "kicking" the egg out of the burrow. A nest 
containing a cold egg could simply be the result of "parental" 
desertion or it could have come about through loss of one or both 
of the parents - perhaps by predation by tuataras. On only three 
occasions, so far, have prion losses been definitely attributed 
to tuataras. Twice tuataras have been found lapping up the con- 
tents of recently broken eggs and once one was discovered dragging 
a freshly killed bird from a burrow. Although the last case is 
almost certainly one of predation, interference rather than pre- 
dation could account for the first two. Rather than the tuataras 
deliberately breaking these eggs they could have been accidentally 
smashed during a dispute with an incubating bird over the 
occupancy of a nest chamber. Similarly, in pecking at the head of 
an intruding tuatara, an unfortunate bird may "accidentally" find 
its own head between the jaws of the reptile (headless petrel 
corpses are commonly found on tuatara islands during the birds' 
breeding seasons). In such cases it is immaterial for the prion 
whether the tuatara was actively seeking a meal or merely trying 
to defend itself as the end result is the same. There is, how- 
ever, no evidence that numbers of prions, or tuataras, have been 
declining on Stephens Island over recent years (except, perhaps, 
in an area intensively grazed by stock); so, as long as there is 
no introduction of rats or any other predator or competitor, the 
two species should be able to continue to co-exist indefinitely. 
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Ultimately, the dependence, if any, of tuataras on petrels 
can be tested only by introducing the reptiles to islands lack- 
ing not only petrels but also rats. 


Although petrels appear to create conditions ideal for 
tuataras, the reptiles could probably survive in their absence; 
but under such circumstances it is unlikely that they would 
reach the high population densities that have been recorded on 
islands such as Stephens. 


NORWAY RAT RESEARCH 


P. J. Moors 


In Wildlife - A Review No. 8 I outlined a proposed 
investigation of the effects of Norway rats on the native flora 
and fauna of a small island, and of the practicability of 
eradicating them. Many offshore islands around New Zealand have 
been colonised by rats and mice, and these are thought to have 
had a considerable impact on many of the island ecosystems. How- 
ever, details are usually inadequate, and little is known about 
the dynamics of island populations of rodents. 


I surveyed several islands as potential study sites in August 
1977 and chose Motuhoropapa in the Noises Group. This group, 
which also includes Otata and Maria Islands and David Rocks, is 
in the Hauraki Gulf about 12.5 km north-east of Rangitoto Island. 
It is uninhabited and largely undeveloped despite its proximity 
to Auckland. Motuhoropapa is about 15 ha in area, and is covered 
with mature native bush. It consists of a main ridge, running 
approximately north-south, with several side spurs. The eastern 
faces are steep but on the western side the slopes are more gentle. 
The highest point on the ridge is 57 m above sea level. The island 
has never been cleared or farmed, but charred stumps and buried 
charcoal indicate it was burnt many years ago, perhaps by the 
Maoris. There are many large pohutakawa, karo and wharangi trees 
in the bush, particularly in a basin on the south-west side of 
the island, where there is also dense kohekohe regeneration in 
the under-storey. Other common trees include mahoe, several 
species of broad-leaved Coprosma, and houpara. Ground cover is 
mainly leaf litter, with scattered patches of ferns and clumps 
of Astelia. 
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Norway rats are the only mammals on Motuhoropapa. They 
are also present on several nearby islets and on Otata Island 
(about 20 ha) 750 m to the south-east, but do not occur else- 
where in the Noises Group. Colonisation by rats probably 
occurred about 25 years ago; most likely by way of rafts of 
garbage dumped over board from ships entering Auckland Harbour. 
There was certainly no evidence of rats in the 1930s when the 
islands were visited by parties from the Auckland Museum and no 
Sign was found by several parties of botanists in the early 
1950s. 


Otata Island was partially cleared and burnt about 40 years 
ago, but regeneration has been rapid and extensive. It was once 
inhabited by rabbits and stoats, but the rabbits died out as 
grasslands regenerated to bush and the stoats probably succumbed 
becuase of insufficient prey. (Presumably stoats became extinct 
before rats became established on Otata.) A small house on the 
island used to be occupied permanently, but human activity is 
now restricted to visits, mainly in the summer, by boating 
parties. Other islands in the Group are rarely visited because 
of a scarcity of -sheltered landing sites. 


The research project on Motuhoropapa is being conducted in 
three stages, beginning with a study of the present Norway rat 
population and its effects on the flora and fauna of the island. 
This will be followed by an attempt to eradicate the rats; and 
finally the island will be monitored for the responses of the 
plants and animals to their removal. I began my study in 
February 1978 with a two-monthly program of live-trapping. All 
rats trapped are ear-tagged and toe-clipped while anaesthetised 
with ether vapour. This mark-recapture study will provide data 
on the numbers, breeding condition, weight, growth, home range 
and movements. Additional information will be obtained from 
rats caught in kill-traps on Otata Island. Data on the numbers 
of rats on Motuhoropapa will be used to calibrate indirect 
indices of population size obtained from tracking tunnels and 
the consumption of unpoisoned bait. These indirect methods can 
then be used to estimate the density of Norway rats on islands 
elsewhere. 


Concurrently with my work on the rats, the insect fauna is 
being studied by Dr J.C. Watt and other scientists from 
Entomology Division, D.S.I.R., the vegetation by Dr I.A.#H. 
Atkinson from Botany Division, D.S.I.R., and bird surveys are 
being made by Dr C. Imboden from the Wildlife Service. Our 
joint aim is to compile as complete an inventory as possible of 
all plants and animals on Motuhoropapa, and to determine how they 
are affected, if at all, by the rats. These data will also pro- 
vide a "base line" for comparison with the island community which 
develops after the removal of rats. 


There is already circumstantial evidence that the rats have 
affected several animal populations on Motuhoropapa. In the 
1930s the island supported a breeding population of grey-faced 
petrels. We have found many petrel burrows, all disused despite 
the fact that grey-faced petrels are common in Hauraki Gulf, and 
breed on nearby, rat-free islands. Preliminary information on 
the insects on the island shows that several large terrestrial 
species, also found on nearby rat-free islands, are rare or 
extinct on Motuhoropapa. Additionally, a once thriving popu- 
lation of flax-snail, Placostylus hongii, introduced onto the 
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island in 1938, is now clearly nearly extinct. We have found 
many empty snall shells, but only those of immature snails have 
been opened by rats. The implication is that the rodents have 
prevented recruitment of young snails into the population, which 
declined as adults died. Successional changes in the vegetation 
Since 1938 may also have handicapped the population. 





Looking north-west from Otata to Motuhoropapa. 
Norway rats also inhabit Scott Island (middle 
foreground) and in calm seas could probably 
swim the 500 m channel to Motuhoropapa. 

Photo: P.dJd. Moors 


The rat eradication campaign will rely on trapping and 
poisoning, and the temporary release of male stoats to prey on 
the rats. The campaign will be designed to indicate the effi- 
ciency of each technique, so that we can estimate the costs and 
likely outcome of eradication programs on larger islands, If 
rats are successfully removed from Motuhoropapa it will be 
necessary to eradicate them also from Otata to prevent re- 
colonisation. Norway rats are good swimmers and in calm con- 
ditions could cross the channel between the islands which is 
relatively narrow and near Otata are two small "stepping stone" 
islands each of about 1.5 ha. These islets will be cleared of 
rats before the campaign on Motuhoropapa is begun, and permanent 
poison stations will be maintained on then. 


Many small New Zealand islands would benefit greatly from 
being "rehabilitated" by the eradication of rodents. Eradi- 
cation 1s an important goal, both for its own sake, and also to 
establish rodent-free habitats for the liberation of endangered 
species. The experience gained from the Motuhoropapa study will 
be useful in assessing the practicability of this potentially 
powerful management tool. 
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BIRD STUDY ON MOTUHOROPAPA ISLAND 


C. Imboden 


Although it is generally accepted that the introduction of 
rodents to New Zealand is one of the reasons for the decline or 
extinction of many indigenous bird species, there are few 
instances of the impact of rats on native birds being clearly 
demonstrated. Two examples are the decline of grey-faced petrels 
on Whale Island and the extinction of four bird species on Big 
South Cape Island. An important objective of the bird study on 
Motuhcropapa mentioned by P.J. Moors in the previous article 
would be the investigation of any effects that the rats might 
have had, or might still have, on the local bird populations. 


However, there are serious practical difficulties in pur- 
Suing such research on Motuhoropapa. Firstly, as grey-faced 
petrels no longer breed on the island (presumably as a result of 
the colonisation by rats), the only seabirds breeding there now 
are 10-20 pairs of black-backed gull and possibly a few blue 
penguins. Any bird study therefore has to be restricted to 
forest birds. Secondly, except for fantails and grey warblers, 
the common bush birds on Motuhoropapa are all of introduced 
species, which are likely to be better adapted for co-existence 
with rats than native species. Thirdly, a stidy lasting 18-24 
months prior to eradicating the rats is too short for assessing 
normal seasonal and annual fluctuations in the bird populations 
so that a proper interpretation of population changes that might 
occur after the rats had been exterminated cannot be made. 
Because of these difficulties the major emphasis of the bird 
study on Motuhoropapa will be in relation to survey work done by 
the Fauna Survey Unit. Every opportunity will be taken, however, 
to collect data relating to the possible impact of Norway rats on 
the numbers and breeding success of birds. The main objectives 
of the study are as follows:- 


(1) Over several years the Fauna Survey Unit has collected 
information on the distribution and abundance of birds 
in native forests in various parts of the country. 
Except for Little Barrier and Kapiti Islands no surveys 
have been conducted on off-shore islands. A principal 
aim of these surveys has been to identify priority 
areas suitable for the long-term preservation of wild- 
life communities. It is generally accepted that 
principles of island biogeography do, to some degree, 
also apply to insular habitats on the mainland, and to 
nature reserves. It is therefore desirable that we 
gain more insight into the population structure and 
dynamics of bird communities on off-shore islands, as 
the results may be of significance for our work on the 
mainland. 
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(2) Most areas on the mainland can be surveyed only once. 
This imposes serious constraints on the analysis of 
data, and allowance has to be made for normal seasonal 
and yearly fluctuations. In order to assess the range 
of these variations a few survey blocks have been 
repeatedly visited for at least two years. We are now 
planning to set up a series of bird counts repeated 
every six months in different parts of the country. 
The bird surveys on Motuhoropapa will be an important 
part of this scheme. 


(3) Surveys by the Fauna Survey Unit have so far been 
aimed only at estimating the relative abundance of 
birds. <A confined island community, such as 
Motuhoropapa, with a reduced rate of emigration and 
immigration offers a good opportunity to try to esti- 
mate the actual number of breeding birds of some species. 


(4) Increasing demands for surveys of wildlife and habitats 
to be carried out by the Fauna Survey Unit throughout 
New Zealand, particularly in connection with inter- 
departmental land-use studies, have demonstrated the 
need for changes in our survey techniques. Detailed 
forest fauna and flora surveys can now be done only in 
a few key areas. A new system for estimating relative 
abundance has to be found which will allow us to survey 
large areas in a relatively short time. An intimate 
knowledge of the bird populations on Motuhoropapa could 
assist in the evaluation of such a new technique. 


Like the rat research, the bird study on Motuhoropapa is 
done for 5-10 days every two months. The main field methods are 
mist-netting and the mapping of the distribution of resident 
birds. Mist-nets 6 or 12 m long are erected at ten or more sites, 
most of them in the northern and central parts of the island. 
The nets reach a height of 2.3 - 2.5 m, and at some places a 
second net is placed on top to give a total height of over 4 mn. 
The same sites are used on every trip, and additional nets are 
set up when required, e.g. for catching specific birds. All 
birds are marked with an aluminium band. Colour bands are also 
used for identification of individual grey warblers, fantails, 
chaffinches, blackbirds, song thrushes and hedge sparrows - the 
most common birds of those whose territories are being mapped. 


The mapping technique will be used mainly between August and 
January. At least twice a day (morning and late afternoon) we 
walk slowly along the major tracks and map the position of all 
Singing males and all colour-banded birds, as well as all birds 
showing behaviour related to breeding (e.g. carrying nest 
material, or food). An overlay of ten or more maps collected 
over a short period is likely to provide information on the 
number of breeding territories of the most common species. 


Besides this standard research program additional investi- 
gations, such as locating nests and monitoring breeding success, 
will be pursued whenever possible. 


Mist-netting in December 1977, and April, June and August 


1978 was encouraging. Although we had, on average, less than 
six nets erected and lost much netting time due to strong winds, 
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we have already marked 120 birds. Many have also been 
recaptured at least once. 


The first results of the study show that blackbird, 
chaffinch, fantail, grey warbler and silvereye are common 
throughout the island. There are also several pairs of resident 
hedge sparrows. Greenfinch and goldfinches have been observed 
only in low and varying numbers, with the latter being con- 
pletely absent in June and August. At least four tuis were on 
the island in June and two in August, but this species was not 
recorded during summer. Two of the tuis had been colour 
banded on Tiritiri Island, approximatély 15 km north of 
Motuhoropapa, as part of an Auckland University study project. 
Other birds recorded on Motuhoropapa during the first six months 
include harrier hawk (nest with young found on east side of 
island), starling, myna and kingfisher. In June, a morepork was 
"resident" in the northern half of the island for at least 10 
days and was caught three times in different mist-nets. The 
occurrence of this owl as a visitor on the island was unexpected 
and could be important for the rat study as the bird is a 
potential predator of young rats. 


TAKAHE - RESEARCH AND MANAGEMENT 


J. A. Mills 


Following the decline in takahe numbers between 1967 and 
1972 a research program was started to investigate the causes 
and to formulate management proposals. Participating in the 
program, in addition to myself and my colleagues Mr R.B. Lavers 
and Mr P.W. Shaw, were Professor A.F. Mark, Department of Botany, 
University of Otago, Mr W.G. Lee, Botany Division, D.S.I1.R., 
Dr A.C. Eyles, Entomology Division, D.S.1I.R., and Mr D. Fowler, 
Remote Sensing Unit, Physics and Engineering Laboratory, D.S.I.R. 


Aspects being studied include the population ecology of 
takahe in different parts of the Murchison Mountains, seasonal 
changes in the diet of takahe, the relationship between breeding 
performance and food quality and quantity, stoat and red deer 
feeding habits and the use by takahe of tussock plots amended by 
different fertilizer applications. The information collected 
from these studies over the past six years now makes it possible 
to make some management proposals. 


28 





A great deal of time and effort is saved in the 
Murchison Mountains by the use of this trans- 
portable hut which was provided by the World 
Wildlife Fund (N.Z.) Photo: J.A. Mills 
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Since 1972 the population in the Takahe Valley-Point Burn 
area has continued to decline but elsewhere a slow but steady 
increase was noticeable until 1976. Between October 1976 and 
May 1977, however, numbers again declined. This decline 
coincided with a period of exceptionally high stoat numbers in 
Fiordland but it has not been positively established that stoats 
were the cause. The present position is critical. Any further 
decline will greatly decrease the chances of the survival of 
the species. 


Takahe are potentially long-lived but have a low repro- 
ductive rate and the survival of the species has been dependent 
on the low mortality rate of adults. Over recent years adult 
mortality has been probably increased by competition from red 
deer for the food takahe prefer and possibly by predation when 
stoat numbers are at a peak. Unfortunately, the species is 
unable to compensate by increasing chick production. Approxi- 
mately 74% of the chicks die within 43 months of hatching. 





The Plateau Creek area where two pairs of 
takahe have had no breeding success for the 
past four seasons. It is proposed to use 
fertiliser here in October 1978. 

Photo: J.A. Mills 


Within the Murchison Mountains there are consistent regional 
and territorial differences in breeding success. The low breeding 
success in some areas could arise from the effect of poor quality 
food on chicks or on maternal nutrition before laying. The 
Smaller the egg the poorer are the prospects of survival for the 
ehiek. 


Feeding studies have established that takahe select from and 
within tussock species for plants which contain the highest levels 
of nitrogen and phosphorus. Selection for these nutrients implies 
that takahe are not able to get sufficient quantities by feeding 
randomly and that low levels of these constituents in the plants 
may be limiting. If this is so, then artificially increasing the 
levels could have beneficial results, particularly on breeding. 
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Small-scale experiments have been made to assess whether 
artificially increasing the nitrogen and phosphorus levels of 
the plants by fertilizing would encourage selection of even 
higher quality vegetation than is available naturally. The 
experiments involved fertilizing 5 m x 5m plots of Chionochloa 
pallens with nitrogen, phosphorus, and calcium, singly and com- 
bined. The use of the plots was assessed by counting monthly 
the number of tussock tillers that had been eaten. The results 
Showed that tussocks fertilized with nitrogen were preferred to 
unfertilized plants. 


Permission has been sought and obtained from the Fiordland 
National Park Board to make more extensive trials to establish 
whether applying nitrogen and phosphorus to the preferred 
tussocks (C. pallens, C. flavescens and C. crassiuscula) will 
induce greater chick survival. 


The territories where the experiments will be undertaken 
will include two where no breeding success has occurred and two 
where success has been extremely low. The latter are territories 
where pairs have produced only one chick in four or five years. 
It is essential that a minimum of four territories are treated 
because an adequate sample is required to test the hypothesis. 

As a control, four territories adjacent to those fertilized will 
be studied. 


Data on takahe breeding (laying date, clutch size, egg size, 
hatching success and chick survival), the growth and nutrient 
changes in the tussocks, and the composition of the grasslands 
will be recorded in fertilized and unfertilized areas to assess 
the effects of the nitrogen and phosphorous. 


The application of fertilizers in a National Park is contrary 
to the concept of keeping the area in its "natural" condition. 
However, if takahe are to survive in the wild some form of manage- 
ment is necessary. If the experiment of fertilizing an area is 
successful, only "poor" breeding territories would need treatment. 
There are areas within the Murchison Mountains wnere takahe are 
consistently raising chicks and these would not require treatment. 


In the early 1950s takahe had a much wider range than at 
present. Some of the shrinkage since has been due to modifi- 
cation of their habitat by deer. With the recent reduction in 
deer numbers, some of the habitat previously occupied by takahe 
has improved in quality, and so it is possible that birds could 
be shifted back to such habitats to extend the present range of 
the species. 


To assist with the recognition of suitable areas the Remote 
Sensing Unit, Physics and Engineering Laboratory, D.S.1.R., has 
collaborated in an attempt to see if habitat can be assessed 
from multispectral aerial photographs. 


When a suitable unoccupied area has been found we propose 
that it be fertilized and two pairs transferred there. The 
transfer of takahe to other parts of Fiordland, however, will 
not occur until numbers have built up within the Murchison 
Mountains. If the fertilizing experiments increases productivity, 
this could be started in 1980. By that stage we would expect to 
have a better understanding of at least some of the causes of 
the recent disturbing decline. 
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THE SOUTH ISLAND SADDLEBACK 


R. J. Nillson 


In Wildlife - A Review No. 4 D.V. Merton described the 
history of the saddleback, its vulnerability to predation, and 
the techniques being used in transferring small numbers of this 
rare and threatened species to new habitats. 


The rat plague in 1964 on the South Island saddleback's only 
habitat of Big South Cape Island and its associated islets reduced 
the population of several hundred birds to less than 70 by July 
1965. By moving some of these survivers to predator-free islands, 
the Wildlife Service was able to rehabilitate the South Island 
race to such an extent that, only eight years after the complete 
elimination of the species on Big South Cape Island, the popu- 
lation elsewhere had increased to 144. By 1972 saddlebacks had 
been transferred to six island (five adjacent to Stewart Island 
and one in the outer Marlborough Sounds). However, the five 
islands in the Stewart Island region total only 53 hectares and 
can only be expected to act as small reservoirs, and the transfer 
to the Marlborough Sounds did not establish a population. 


Since 1972 the Wildlife Service has continued a policy of 
carefully selecting islands for transfers with the hope of fur- 
ther increasing the population and expanding the distribution. 
Expeditions have taken place at two-yearly intervals, usually 
during the autumn moult of the saddleback in January and February 
when it is possible to define three separate age classes by plun- 
age characteristics. The sexes of each age class are then deter- 
mined by weight (Table 1). 


Table 1. Weights of saddleback - Big Island - January 1978 


Age Sample Weight Range (¢g) Average (g) 
Adult Male 45 80 - 88 85.77 
Adult Female 10 71 - 78 Vio Py 8 
Second-Year Male 
(16 months old) 2 79 - 84 O71 «50 
second-Year Female 
(16 months old) 2 74 — 76 75,500 
First-Year Male 
(5 months old) 4 81 - 85 be. 90 
First-Year Female 
(5 months old) 2 67 - Fe 69.50 
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By defining the age classes, birds can be selected for 
transfer as a balanced group. The following is the composition 
of such a group released on Kundy Island in January 1978. 


Adult Males a2 
Adult Females 12 
Second-Year Males = 
Second-Year Females 2 
First-Year Males - 
First-Year Females 4 


Although there are over 50 islands adjacent to Stewart 
Island, a great many of these are unsuitable for saddlebacks 
because of the presence of rats and cats, or are vulnerable to 
rat invasions because boats can moor alongside. The only 
completely predator-free islands in the region are small islets 
or rock stacks with a thin and limited canopy of vegetation. 
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Stewart Island and 'saddleback' islands. 
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In 1974 a decision was made to introduce saddlebacks to a 
large island, Putauhina (141 hectares). This island had a popu- 
lation of cats (which apparently died out in recent times because 
of disease) and has a population of kiore, the Polynesian rat. 
The northern race of the saddleback co-exists with the kiore on 
Hen Island and although the southern race has been found only in 
predator-free situations, it was hoped that it would adapt in 
time to the predatory habits of the kiore. 


A total of 24 saddlebacks were liberated on Putauhina Island 
in February 1974. Although some successfully reared chicks 
through the breeding seasons of 1975 and 1976, a check during 
January 1976 recorded a population of only 9 birds. A further 
24 birds were liberated during January 1976. The mutton-birders 
who live on the island during the autumn of each year report that 
the saddlebacks continue to breed each season, although the total 
numbers appear to be getting fewer. A Wildlife Service expedition 
to the island in May 1978 reported that only 15 birds had sur- 
vived the two liberations. 


The indigenous weka, a predator of small birds and eggs, has 
been introduced from the New Zealand mainland to many off-shore 
islands, including some of the larger islands adjacent to Stewart 
Island. In 1978 it was decided to make a trial liberation of 
saddlebacks on an island populated by wekas because the remaining 
predator-free islands were apparently too small to hold a self- 
sustaining population. A total of 38 were transferred to Kundy 
Island in January 1978 and the relationship between them and the 
wekas will be watched with considerable interest. 





Hrecting a temporary aviary for saddleback on 
Big Island in 1972. Photo: d.L. Kendrick 
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Big or Stage Island, which first received a liberation of 
21 birds in August 1964, is the island from which most saddle- 
backs are harvested. This island is truly remarkable for the 
productivity of the saddlebacks on it. There is probably no 
other island in the world where an endangered species is har- 
vested so frequently. The island has been "cropped" consistently 
every two years since 1959 and Table 2 shows the number of birds 
transferred from Big Island since 21 birds were liberated there 
in 1964. The figures in brackets are census figures for the 
island before trapping began in that year:- 


Table 2. Saddleback transferred from Big Island 


1969 - 16 Liberated on Betsy Island 
1970 - 17 Liberated on Inner Chetwode Island 
- ce For captive breeding 


(7?) 1972 - 47 Liberated on Woman's and North Islands 
(63) 1974 - 24% Liberated on Putauhina Island 
- 1 For captive breeding 
(81 ) 1976 - 22 Liberated Putauhina Island 
- 5 For captive breeding 
(79 ) 1978 - 26 Liberated Kundy Island 


- ce For captive breeding 





The landing place on Big Island. 
Photo: J.L. Kendrick 
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Careful harvesting of saddlebacks does not appear to 
detrimentally affect this population. Big Island measures 
approximately 20 hectares and the optimum carrying capacity for 
the island is probably about 40 birds. Unfortunately, census 
figures are not available for the years 1969 and 1970, but it 
can be readily seen that any birds removed are rapidly replaced. 


Island transfers provide interesting data on the longevity 
of individual birds. In 1972 it was found that at least 25% of 
the saddlebacks released on Kaimohu and Big Islands in 1964 were 
still alive and holding territories. Since all were adults when 
released, these birds would then have been 9 years old. In 1976 
22% of the original liberation still survived on Big Island and 
by 1978 11% survived. In 1978 on Kaimohu Island 4% of the 
original liberation still survived and were then at least 15 
years of age. 


Table 43. The Status of the South Island saddleback in May 





Island Size (ha) No. of Birds Year Liberated 
Big Island 20 50 1954 
Kaimohu Island 11 21 1964 
Betsy Island 6 g 1969 
Woman's Island 8 22 1972 
North Island 8 ce 1972 
Putauhina Island 441 yh 1974 and 1976 
Kundy Island 19 48 1978 

214 180 


A total of 7 birds are at present held in captivity. 


With the population now spread over seven islands, the 
future of the southern race of the saddleback seems reasonably 
secure. However, the five islands which are predator-free total 
only 53 hectares and much will depend on whether the population 
on the two larger islands can continue to co-exist with kiore 
and wekas. 
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STEWART ISLAND KAKAPO 


R. B. Russ 


The rediscovery of kakapo on Stewart Island by Wildlife 
Service officers during an expedition sponsored by the National 
Provident Fund is of immense importance to the conservation of 
the species. Since D.V. Merton last wrote of this species 
(Wildlife - A Review No. 6) progress in Fiordland has been slow 
and disheartening and any prospect of managing that particular 
remnant population is fast dwindling.. 


Stewart Island was bought by the Crown from the Rakiura 
Maoris in 1864. It has been the scene of various enterprises, 
including timber milling, boat building, tin mining, farming 
and fishing - each of which has left its mark. All that remains 
today of colonisation, however, is a fishing settlement at 
Halfmoon Bay on the north-east corner and two pastoral leases on 
the western side of the island. Approximately 90% of the island 
is now owned and administered by the Crown either as a Flora and 
Fauna Reserve, Scenic Reserve or State Forest. 


The northern end of the island attracts large numbers of 
holiday-makers as it is well tracked and provided with huts. The 
southern end, however, has neither of these attributes and is 
seldom visited, so it was to this more remote area that our 
attention turned in search of kakapo. 


Early naturalists seemed to have avoided Stewart Island. 
This is reflected in the lack of any early records of the 
island's avifauna, apart from occasional references to various 
species. The first person to draw up an annotated checklist 
appears to have been Dr L. Cockayne who, in 1906, was engaged in 
a botanical survey there. He said of the kakapo "It is probable 
that (it) is to be found at the south end of the island". He 
also records the fact that a dog was reported to have killed one 
in Port Pegasus. 


We also know that kakapo from Fiordland were liberated at 
Port Pegasus - not Christmas Village on the northern coast as 
reported in some literature - in the 1880s. They were on board 
the "Kekeno" and bound for the Dunedin Exhibition when the boat 
struck strong easterlies and, unable to sail through Foveaux 
Strait, sailed down the west coast of Stewart Island and made 
landfall in Port Pegasus. The birds were put ashore there 
because their condition had deteriorated with the rough sea 
passage. 


There have been suggestions that the present population is 
descended from this liberation. It seems fairly certain however, 
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that two specimens in the Leiden Museum were collected from 
Stewart Island early in the nineteenth century. This would 
indicate that there was a population indigenous to the island - 
on less likely in our opinion, that there was an even earlier 
liberation made by Maoris in pre-European times. The almost 
complete lack of reports of sightings or even any descriptions 
of strange calls, strange tracks and depressions in the ground, 
unusually-shaped droppings or even feathers picked up, seems 
strange considering the amount of human activity which has 
taken place in the vicinity of Port Pegasus. In the late 1880s 
and early 1890s there was a tin-mining boom in the area and 
there has also been a fish factory and freezer and a boatbuilding 
yard. Since the reports of Dr Cockayne there were only two 
reports of the presence of kakapo. 


The first of these was in 1949 when Mr Harry Vipond caught a 
bird treed by his dog in the vicinity of Seal- Point. The second 
report in 1951 was also from Port Pegasus area but is rather 
vague - apparently an unknown person found some feathers which 
were handed in to the Stewart Island Museum and identified as 
kakapo. 


It is apparent from the absence of some bird species and the 
decline of others, that the island's avifauna has been modified 
by the introduction of other animals. Just how much of an impact 
t:.ese introductions have had on the kakapo is impossible to tell 
because of the lack of early records. Stewart Island is one of 
the very few places in New Zealand where three species of rat - 
ship rat, Norway rat and kiore (the Polynesian rat) - co-exist. 
There are, however, no mice. It is not known when rats reached 
the island, but it can be assumed that kiore arrived with the 
first Polynesians. Norway rats were recorded from the island in ) 
1874 and Guthrie-Smith reported the ship rat present in 1911. 
From the results of recent trapping by the Wildlife Service, it | 
is apparent that the ship rat is the most common, and kiore the 
least common. 





Wild cats abound on the island and are no doubt direct 
descendants of those taken to the island by the early pioneers 
and settlers, augmented by regular recruitment from the settlement 
at Halfmoon Bay. During recent expeditions to the island well 
over one hundred cat droppings have been collected. It would 
appear that rats are the major food item in both summer and 
winter and that more birds are taken in the winter than in other 
times of the year - probably because of the lower winter popu- 
lation of rats. Three kakapo feathers were found in one dropping, 
but whether this was a result of predation or of scavenging on a 
dead bird is uncertain. 


Two species of deer - red and Virginia - are established. 
Six red deer were liberated in Paterson Inlet in 1902 and three 
years later nine Virginia deer were liberated in the vicinity of 
Port Pegasus. Because of the dense character of the sub-alpine 
scrub, the close forest growth and the small amount of open 
ground, combined with the difficulty of access by hunters to 
most parts of the island, deer have increased to a stage where 
they are threatening to destroy much of the vegetation, especially 
in the coastal forest. 


— 
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Opossums were liberated in 1890 and these too have now 
Spread throughout the island and are having a noticeable effect 
on the vegetation, especially the rata in the coastal forest. 
Probably due to the failure of rabbits to establish themselves 
on the island after liberations in the 1860s, no stoats, weasels 
or terrets were ever liberated, and the island continues to be 


free of then. 





‘ well defined kakano track on Stewart Island. 
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A kakapo track and bowl system on a ridge top. 
Photo: R. Russ 





A kakapo bowl. Photo: R. Russ 
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FIELD WORK 
January/February 1 Expedition: 


On this, the initial exploratory expedition, four two-man 
parties searched approximately 5 O00 hectares. Most of this 
area was on the east side of the Tin Range. Camps were placed 
to give the best coverage of the different vegetation zones and 
were shifted once during the twenty-five day expedition. 


Kakapo sign was found within six hours of establishing 
camp, but because of its uncharacteristic nature, it was not 
confirmed until three days later when a major track and bowl 
system was found - complete with large numbers of droppings and 
some feathers. During the expedition the existence of thirty- 
one kakapo was indicated, either by finding track and bowl 
systems or fresh feeding sign not associated with a known track 
and bowl or by hearing birds either booming or screeching. Such 
Sign as was found occurred in a wide variety of vegetation zones 
from near sea level to the open tops of the Tin Range. 


The most significant discovery, apart from actually locating 
kakapo, was that of a classic "arena" on a ridge which had at 
least eighteen track and bowl systems dotted along it. 


Elsewhere two male kakapo were observed booming from the 
Same track and bowl. Neither showed any aggression towards the 
other and they tolerated each other's company for the entire 
night. 


Droppings, which we relied on heavily in Fiordland for 
determining the presence or absence of kakapo, differ greatly on 
Stewart Island. There was nothing which could be called a 
"classical" or a "typical" dropping and for a start this made 
positive identification difficult. An obviously well patronised 
"latrine" near a track and bowl system, a feature not seen in 
Fiordland, caused some speculation about its significance. 


It was impossible to arrive at any conclusions on the status 
of the Stewart Island kakapo population after such a short trip, 
which was plagued by bad weather, but its mere existence was 
enough to raise hopes for the future of the species. 


July/August 19777 Expedition: 


Thirteen men spent six weeks trying to establish the 
presence or absence of kakapo in other parts of the island. The 
area chosen for this expedition lay south of a line from the 
northern arm of Port Fegasus to Doughboy Bay. No sign, new or 
old, was found despite the fact that the country appears very 
Similar to that in which kakapo were found during the previous 
expedition and so far there is no apparent explanation for their 
absence from this part of the island. 
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November 1977/February 1978 Expedition: 


A camp was established near the "arena" ridge in the hope 
that nightly observation could be carried out on the birds 
occupying track and bowl systems, in addition to continuing to 
compile information on feeding habits. 


Kakapo on the ridge were first heard booming on 14 Decemder 
and within one week fifteen birds had begun. For a start, boom- 
ing was only intermittent but became regular at nights by mid- 
January with occasional booming from the vicinity of the track 
and bowls during the day. As the ridge is so exposed and 
vegetation so sparse problems were encountered in trying to 
conceal observers. Hides designed for use in Fiordland proved 
impractical because the birds are not restricted, as in Fiordland, 
by precipitous terrain but can - and do - wander widely... It was 
necessary, therefore, for observers in hides to have 460° vision, 
which the Fiordland hides did not allow. Without hides, however, 
observers concealed in scrub were often stumbled upon by kakapo 
and, once found, the observer became an object of attention to 
the birds. This disturbance factor finally forced us to withdraw 
from the area early to re-design hides and equipment specifically 
suited to such conditions. 


In comparison to Fiordland, the area does not have a great 
variety of vascular plants, and consequently, kakapo feeding sign 
is restricted to a smaller number of species. The most important 
year-round food plant appears to be Gahnia procera - this plant 
is very abundant throughout all the vegetation types. Carex 
appressa and Lycopodium ramulosum appear to be very important 
seasonal foods. C. appressa grows along slow-flowing creeks on 
a large swampy flat and it would appear from the vast quantities 
of feeding sign and droppings that the birds converge on this 
flat some time in autumn, feeding extensively on the Carex till 
approximately mid-August when the plant dies back. When feeding 
on L. ramulosum the birds appear to be mainly after the 
rhizomatous roots and examples were found of birds digging to a 
depth of 10 cm and completely turning over an area of twenty- 
four square metres in their search for such roots. 








Other plants on which kakapo feeding sign have been recorded 
include; Dracophyllum longifolium, Phormium tenax - the tuberous 
roots as well as the leaves, Olearia colensoi, Podocarpus nealiii. 
Metrosideros umbellata and Leptospermum scoparium. 








In January, three two-man parties searched the Port Adventure, 
Toi Toi Flat, Table Hill areas for kakapo. One disused track and 
bowl and some weathered "chews" on C. appressa were found near 
Toi Toi Flat but searchers in the other areas did not find any 
Sign, so the known range of kakapo is still very much the same 
as it was in August 1977. 





42 














REHABILITATION OF BROWN TEAL 


M. J. Williams 


native waterfowl. At the turn of the century it was widespread 
throughout the wetlands of both islands but today it survives 
only in North Auckland, Great Barrier Island and Fiordland. 
Unfortunately its decline continues, for no sightings have been 
made of the bird on Stewart Island, a former strongnold, since 
1971. The North Auckland population is confined to two small 
areas, Kaeo and Helena Bay, and probably does not exceed 359 
birds. The greatest concentration remains on Great Barrier 
Island where about 1 OOO birds inhabit those parts of the island 
that have not yet been drained and converted to farmland, or 
used for residential purposes. We have no estimate of numbers 
within Fiordland but the species is only occasionally seen there 
and concentrations of birds are unknown. 


The diminutive brown teal is the rarest of New Zealand's 


Although the species is now very restricted in distribution 
there is no reason to panic. Sufficient birds remain on Great 
Barrier Island to enable us to remove a small number and test 
re-establishment techniques without endangering the stock. 


Because brown teal have been held and bred in captivity 
both in New Zealand and overseas, the first technique we are 
trying is to raise some in captivity and liberate them into the 
wild. This program started in a modest way in 1973 and the 
initial stages of it were reported in Wildlife - A Review No. 4. 
A small breeding stock was held by the Wildlife Service at Mount 
Bruce Native Bird Reserve and by a few private aviculturalists 
and 20-25 birds were liberated annually. More recently, a 
number of private aviculturalists of the Ducks Unlimited 
organisation have joined the scheme and a small number of birds 
were removed from Great Barrier Island in order to provide them 
with breeding stock. At present, 35 pairs are being held in 
captivity. 


The program has to date not bsen as successful as was 
initially hoped. The most recent recruits into captivity from 
Great Barrier Island have taken longer to adapt than has pre- 
viously been expsrienced with this species and almost all the 
birds held by Ducks Unlimited breeders have missed at least one 
breeding season. Similarly, new pens erected at Mount Bruce 
Native Bird Reserve proved unsuitable and one season was unpro- 
ductive. Thus, since the inception of the program only 143 
brown teal have been liberated. However, with a substantial 
captive stock now established, a considerable improvement in 
breeding output is anticipated over the next few years. 
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Captive-reared brown teal being released at 
Kaihoka Lakes by officers of the Nelson 
Acclimatisation Society. 

Photo: Geoffry C. Wood Studio Ltd 


44 


Liberations so far have been concentrated on sites in the 
Himatangi district of the Manawatu. Here, four small coastal 
lakes, all highly fertile waters supporting an abundance of other 
waterfowl species, have received a few birds in most years. 
Already some of the birds have established themselves on similar 
small lakes nearby. This year 20 birds were liberated on to the 
Kaihoka lakes in the Nelson province. These two lakes lie close 
to Westhaven Inlet at the north-western tip of the South Island. 
Numerous small slow-flowing tidal streams flow into Westhaven 
Inlet, all of which appear excellent teal habitat and coloni- 
sation of these streams is expected as more birds are liberated 
into the area. 


The ultimate success of this conservation project depends 
on the captive-reared birds surviving and breeding in the wild. 
We have been encouraged by their ability to adapt to the wild - 
even pinioned birds, surplus breeding stock from Mount Bruce 
have survived for at least 18 months after liberation. Breeding, 
however, has been something we have not detected until this year. 
At all times the liberated teal have been very secretive, remain- 
ing close to or amongst the raupo fringes of the lakes and 
appearing on the open water only occasionally at dusk. They are 
not likely to emerge from cover with unfledged young and this 
makes the detection of breeding an almost impossible task. In 
1974, one year after the initial liberations at Himatangi an 
unbanded teal was observed at Pukepuke Lagoon. As all liberated 
birds were banded it must have been the result of wild breeding 
somewhere; but we could not be sure that it was locally reared, 
for breeding regularly occurs on Kapiti Island where both wild- 
reared and captive-reared birds were released in 1968. However, 
this year, declining water levels at Pukepuke Lagoon forced teal 
away from the heavily vegetated margins and in February a pair 
with a single half-grown duckling was observed. Assuming that the 
adults were from amongst those liberated at Pukepuke, this is a 
Sighting of considerable significance. All 14 birds released on 
to Pukepuke last year were captive-reared and this sighting there- 
fore could be our first evidence of captive-reared birds released 
on the mainland breeding successfully. It is certainly an 
encouraging possibility and a distinct shot-in-the-arm for the 
project. 


Liberations of captive-reared birds only may not be sufficient 

to permanently re-establish brown teal at various sites and we are 
now looking into the possibility of supplementing our liberations 
with wild birds from Great Barrier Island. Of course, this cannot 
be attempted without first having a sound knowledge of the likely 
effect on the Great Barrier population of removing about 50O birds 
annually. As a preliminary to a study of brown teal on the 
island, eighty birds in the Helena Bay population of North Auckland 
have been banded with colour bands and 40 of these have also been 
fitted with nasal saddles. The aim of this work is to test the 
effect of nasal saddles as a marking technique, for there is no 
doubt that on Great Barrier Island this would be a much better 
method of identifying individual birds than colour bands alone. 
On the island itself, regular observations of teal behaviour and 
of habitat use have begun with the aim of determining the timing 
of events in their annual cycle. After this, extensive banding 
will take place and a study of productivity will begin. 
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BIRD HAZARD AT AIRPORTS 


G. I. Holdaway 


In the early 1960s, the Civil Aviation Division of the 
Ministry of Transport became concerned at the frequency of 
collisions and near collisions between birds and aircraft at 
airfields throughout New Zealand. In 1964, the Wildlife Service 
was asked to study the features which attract birds to airfields, 
to identify the problem species and to recommend possible 
solutions to the problem. Initially, five scientists were 
employed on the project but with a survey of all airfields now 
complete this has been reduced to one scientist and one 
technician. 


Many components of the environment make airfields and their 
immediate environs attractive to birds. On the airfield itself 
the soil fauna and the vegetation and its associated insect 
populations provide food. In addition, human activities in the 
immediate vicinity of an airfield may attract large numbers of 
birds. Rubbish tips, sewage outfalls, oxidation ponds, pig 
farms and abattoirs are sources of regular food supplies, 
especially for scavenging species like gulls. Attracted by the 
food, birds may then loaf on the nearby airfield and cross run- 
ways and approach-paths when flying between feeding and roosting 
areas. An area attracting large numbers of birds is sometimes 
under a flight-path and in this situation there is a high risk 
of birds rising up in front of an approaching aircraft when 
disturbed. 


During recent inspections of airfields in northern and 
southern regions, a large number were found to have rubbish 
dumps in their immediate vicinities. In these instances the 
local authorities are either totally unconcerned with the bird 
hazard or are unaware of the problem. The airfield at Whitianga 
has a rubbish dump within 200 metres of the threshold of one of 
the runways. Gulls feeding at the dump rest on the runway and 
many have been struck by light aircraft. At the time of the 
inspection, the situation was compounded by the presence of a 
large fisherman's box-net laid out, uncleaned, alongside the 
runway. Many black-backed gulls were feeding on fish remains in 
the net. This apparently is a regular occurrence. 


At Hokitika the local tip lies close to a pig farm which is 
less than a kilometre from the end of the cross-wind runway. A 
large population of black-backed gulls not only get in the way of 
aircraft but drop bones on the runway which have to be removed 
before airciaft can operate. 
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At Franz Josef the refuse dump is within 2 kilometres of 
the airfield but local pilots consider that there are no problems 
associated with its presence. However, during the short time 
spent inspecting the airfield black-billed gulls were constantly 
crossing the end of the runway, to and from the dump area. There 
are a large number of tourist flights operating at Franz Josef 
and light aircraft fly at low levels down the glacier towards the 
airfiela where they run the risk of encountering gulls from the 
dump. 


The local tip at Greymouth is also found within 2 kilometres 
of the airfield and supports a good population of gulls. Con- 
Sidering that there are large areas of unproductive land available 
on the West Coast, it is difficult to understand why local 
authorities persist in dumping rubbish near airfields. 


Balclutha and Waimate both have dumps right next to their air- 
fields and at Balclutha, the tip, complete with a large gull 
population, is almost in the town centre. Apart from the bird 
hazard problem, it is puzzling why the local residents tolerate 
the associated smells, vermin, and wind-blown rubbish so close 
to the town. 


Although there is a lack of concern by some authorities, 
there have been encouraging developments in recent times. Several 
local authorities of large towns have approached the Wildlife 
Service and Civil Aviation Division for advice when choosing sites 
for future refuse disposal so that there will not be any inter- 
ference with aircraft. In large municipalities the choice of 
Suitable landfill sites is now very small and each proposed site 
raises numerous objections from future neighbours. On the other 
hand, roading and transport costs limit the distance at which a 
Site can be developed away from the city boundaries. 


If good management techniques were used at rubbish dumps 
from their inception, so that birds were unable to obtain food, 
then it is very likely that there would be a reduction in inci- 
dents with aircraft and also a reduction in fouling of the local 
area by the birds. Rubbish would attract few birds if it was 
dumped and covered at night but this concept could meet with 
much employer, employee and community opposition. 


Sewage outlets which discharge at the shoreline attract 
large numbers of gulls and so are a major problem when they are 
located near airports. Any moves to upgrade sewage treatment 
are fully supported by the Wildlife Service provided uncovered 
treatment ponds are not involved. Our advice has been sought 
in the early planning stages of some of these projects and this 
is also encouraging. 


It is easy for a visiting biologist to recommend the removal 
of bird attractions near an airfield, but often these recommen- 
dations are difficult to implement for a variety of legal and 
financial reasons. Where local politics become involved the task 
may be impossible. 


There has been sufficient improvement in the bird hazard 


Situation, however, to have made the research effort worthwhile 
and to encourage further work. 
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1080 


M. Harrison 


The compound 1080 has been in widespread use in New Zealand 
for over 20 years for the control of noxious animals, including 
deer, opossums, rabbits and pigs, both in forested and pastoral 
land. Although criticised from time to time it is generally 
regarded as safe (as far as any poison can be safe), humane (as 
far as any poison can be humane) and effective. One of its 
features is that it is biodegradable and therefore repeated doses 
of small amounts will not accumulate over long periods either in 


the body or in the soil under normal circumstances. It is poison- 


ous because it inhibits chemical reactions within the cells of 
the body which produce energy. In the forested areas of 

New Zealand it is normally used as a solution mixed with green 
dye sprayed onto chopped carrot which is spread by aircraft. 

Food dyed green has been shown to be unattractive to many species 
of birds and the green dye is used solely to deter them from 
eating poisoned baits. Specially formulated pollard-based 
pellets impregnated with 1080 are sometimes used, and very rarely 
a gel containing 1080 is smeared on the foliage of growing shrubs 
known to be particularly palatable to the target species, usually 
deer. 


It has been known that 1080 has been responsible for bird 
deaths almost from the time it was first used in New Zealand. 
What was not known, however, was the severity of this mortality. 
It was assumed from the continued presence of birds in poisoned 
areas, and the absence of large numbers obviously poisoned, that 
bird populations were able to recover quickly. Where rare birds 
were known to occur, aerial application of 1080 was not done. 
The Wildlife Service has been concerned about the widespread use 
of 1080 (or any poison for that matter); but without evidence of 
Significant danger to birds the allocation of slender resources 
to any large scale investigation was not justified. Recently 
however, with the prospect of increased use of 1080 over much 
larger tracts of forest, investigation of the bird mortality 
associated with the use of 1080 began. 


A search of a poisoned area in the Turangi district in the 
winter of 1976 produced 32 dead birds (Table 1). Although these 
were all of introduced species, the Forest Service, the major 
user of 1080 in forested areas, asked the Wildlife Service to 
monitor a routine poisoning operation in the exotic forest at 
Kariori in September 1976. As a result 827 hectares were 
searched and 158 dead birds were found of which 44 were of native 
species (Table 2). This called for further investigation, so the 
Forest Service designed a trial using 7 different baits which the 
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Table 1. Birds recovered from indigenous forest Turangi 1976 


Blackbird 26 
song thrush ‘ 
Dunnock ye 
Chaffinch ) 

se Ys 


Table 2. Birds recovered in Karioi State Forest September 1976 


Blackbird 40 
Chaffinch 66 
Robin q4 
Pied tit 7 
Whitehead 18 
Song thrush * 
Rifleman 5 
Dunnock 
Goldrinch 1 
Yellow hammer ‘| 


Table 3. Birds recovered from Karioi State Forest February 1977 


Blackbird 50 
Chaffinch 126 
Song thrush 8 
Dunnock 6 
Redpoll 2 
Rifleman 2 
Grey warbler 4 
Silvereye fc 
Pied tit 10 
Robin 6 

Cer 
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Wildlife Service monitored. After searching 724 hectares 222 

dead birds were found (Table 4) but many of these had taken baits 
which are not usually used in large scale operations i.e. baits 
which were not dyed green or which incorporated raspberry essence 
as a lure. However this trial confirmed that native birds were 
exposed to considerable hazard by the current method of using 
1080. These trials had been made in exotic forests where fruit 
and honey-eating birds, which could be expected to be particularly 
vulnerable to carrot baits, are usually absent. 


The Wildlife Service was asked to determine the major 
factor or factors contributing to bird deaths. For a number of 
reasons, one of which was the practicality of control in field 
operations, it was decided to first test the effect of the size 
of the pieces of carrot bait on the number of birds killed. To 
do this it was arranged that three areas of forest would be sown 
with different baits and then searched systematically from time 
‘to time afterwards to see which had fewest dead birds. 


Three virtually identical areas in the Kaingaroa State 
Forest planted in Pinus radiata in 1931 were chosen for this 
trial. Checks were made to ensure that the birdlife within each 
area was, for practical purposes, the same in numbers, distri- 
bution and: species. 


The baits were produced by the usual method in a machine 
which forces carrots through a grid behind which are revolving 
cutters. After being cut the carrots pass through a chamber 
where they are sprayed with 1080 solution and green dye. For 
this trial one area waS sown with bait as it came from the 
machine, one area was sown with bait which passed through a 
16 mm screen, and the remaining area was sown with bait which 
did not pass through such a screen. The sowing rates were all 
nominally 40 kg/ha, and the toxic loading was nominally 0.8 kg 
1080 per tonne of bait. The actual toxic loadings will be 
discussed later. 


It has been calculated from data obtained from the Karioi 
studies that, to obtain reliable comparisons, an 87 hectare 
section of each trial area would have to be searched. ‘The 
information required to calculate the degree of reliability was 
obtained by dividing each of the three 87 hectare sections into 
5 sub-sections. The differences between sections were gauged 
by the differences within the sections; so, in effect, the trial 
was run five times at one time. From time to time after the 
baits were sown, all three sections were thoroughly searched and 
when a dead bird was found, the details were recorded and the 
bird removed. Finally, the cumulative totals from the three 
areas were plotted (Fig. 1), and the species listed (Table 4). 


Clearly, fine material in chopped carrot bait does increase 
the danger to birds and its removal would reduce bird deaths by 
about 50%. The reason is not fully understood but it is known 
that fine material is more likely to settle in the trees than 
large pieces and that, for their weight, small pieces have a 
much higher toxic loading than large pieces - in this instance 
the small pieces had three times the amount that the large pieces 
had, yet both came from the same cutter at the same setting. 
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Pigure “|: 
number of birds killed. 


No birds 
killed 
2 3 4 5 


Days elapsed 


6 


8 


since application of poison. 


Smaller than 16mm 









unscreened 


larger than 16mm 


The effect of particle size on the 


Birds recovered from Kaingaroa State Forest July 1977 


Rifleman 
Grey warbler 
Silvereye 
Whitehead 
Pied tit 
Robin 
Blackbird 
Chaffinch 
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Figure 2: The effect of different baits on the 
number of birds killed. 
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As mentioned earlier, an alternative tait is manufactured 
from pollard impregnated with 1080 and made into pellets. The 
Forest Service and the Agricultural Pests Destruction Council 
asked the Wildlife Service to conduct a trial to gauge the effect 
of these pellets on birdlife. This was arranged in the same 
manner as in the previous trial, except that two areas were sown 
with different types of pellets and the third area was sown with 
large pieces of carrot. The "Mapua" pellets tested were not 
sown aS accurately as the experiment demanded, so their effect 
could not be fairly compared with the of the other two baits. 

It was clear, however, that the "Wanganui" pellets killed fewer 
birds (Fig. 2) and affected fewer species (Table 5) than even 
screened carrot. 


Table 5. 1080 pellet trial Kaingaroa October-November 1977 


Species composition of dead bird recoveries 


Wanganui Mapua Carrot Total 


Chaffinch 32 57 7 160 = 84% 
Blackbird 9 5 2 17 = Y% 
Robin - 5 2 7 = 4% 
Rifleman - - _ 7 
Grey warbler - - 4 4q 
Tomtit - - Fa c= 1% 
Whitehead - ~ 4 a 
Redpoll - a 4 2= 1% 
Total Birds 47] 66 84 191 
Total Species 2 a 8 8 


As a result of these trials the Forest Service has begun 
modification of its bait cutters and is developing screening 
equipment. Although an expensive undertaking, it will result 
in substantial savings as well as reducing the poisoning of 
birds. Forty percent by weight of the baits presently sown by 
the Forest Service are less than 16 mm in diameter and single 
baits of this size do not carry enough 1080 to ensure an opossum 
kill. They are considered useless and possibly even counter- 
productive to the poisoning operation because a sub-lethal dose 
of 1080 may reduce the likelihood of an animal seeking more 
baits and may possibly lead to long-term bait-shyness. 


As 40% by weight of carrot bait contains more than 40% of 
the 1080 used the annual saving in 1080 at $50/kg is more than 
$75,000. That sum plus slightly less than 40% of flying costs 
certainly makes a considerable saving for the Forest Service and 
vindicates the cost of the research and development program. 
With further research and a wider application of the principles 
being devised for the greater protection of non-target species, 
the incidence of bird poisoning in the course of 1080 campaigns 
against forest and pasture pests should be much reduced. 
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THE VALUATION OF WILDLIFE HABITATS 


C. Imboden 


There, is a growing awareness of the need for comprehensive 
land use planning. The Government has now embarked on a program 
of inter-disciplinary regional land use studies covering all 
aspects of land use, from the complete reservation of natural 
areas to the zoning of areas for industrial development. The 
first region surveyed in this manner was the King Country, and 
the final report of this study was released a few months ago. 
The Wildlife Service's contribution to this project was des- 
cribed in Wildlife - A Review No. 8. Similar studies have in 
the meantime been carried out in South Westland and in the 
Upper Waitaki region. A survey of Northland is in progress and 
other regions will be studied in the coming years. 


Although it is now accepted that the assessment of con- 
servation requirements must be an integral part of a regional 
planning study, we will hardly ever have the opportunity of 
implementing an ideal wildlife conservation plan. Present day 
land use planning does not have for a starting point a natural, 
undisturbed landscape where options for conservation or develop- 
ment are still equally open. Through direct or indirect 
activities of man, the land is either modified or transformed 
into an alien habitat type. lLuxuriant temperate zone rain 
forests are turned into monotonous grassland, and rich wetlands 
are replaced by sterile industrial agglomerations. Many of the 
original, once widespread habitat types have been so much 
reduced that only a few isolated and small remnants now remain. 
In many areas conservation plans have to fit around developments 
that occurred or were initiated at a time when there was no 
concern for the environment. 


In view of these disadvantages from which conservation 
planning is suffering, one might expect that the requirements 
of conservation would receive a particularly favourable hearing 
when decisions for future land use are made. This is not so. 
The willingness to sacrifice present or future plans for develop- 
ment (financial profit) in favour of "non-profitable" conser- 
vation goals is still very small among business communities and 
decision makers. Conservation will continue to demand tough 
bargaining. 


The result of a bargain is usually a compromise, in which 
ideal conservation plans have to be modified to some point 
between the absolute minimum ‘and the ideal situation. How do 
we decide where to make concessions? For this we need to deter- 
mine relative values. 
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The problem of assessing the importance and significance 
of an area which has a certain conservation function (e.g. con- 
servation of an ecosystem or a single species) relative to 
other areas of similar nature has led to the introduction of 
valuation systems - a technique increasingly used and developed 
in overseas countries. The aim of such a system is to establish, 
in as objective a manner as possible, the relative importance of 
many Single factors. Ideally they should be expressed on a 
numerical scale and then added up to a total value. Less 
sophisticated systems use a limited number of value classes. 
For each class a set of criteria is defined, one or several of 
which must be fulfilled for an area to receive that particular 
value. 


Factors included in a rating system and the criteria for 
their evaluation must depend on the objectives. If it is the 
aim to evaluate the suitability of certain areas for the con- 
servation of a rare species, the system of rating would almost 
certainly be quite different from that which would apply to a 
system designed to preserve representative examples of an 
ecosystem. A heavily browsed forest may be of high value for 
the conservation of the kokako, but it would rate low for the 
preservation of a mixed podocarp/hardwood forest. 


Although New Zealand has a considerable number of rare and 
endangered- land vertebrates, each of which merits study and 
concern, the main purpose of our habitat surveys is to identify 
areas most suitable for the long-term conservation of whole 
habitats and their wildlife communities (mainly forests and 
wetlands). This approach is at the same time beneficial for 
individual rare species, for the preservation of their natural 
habitat offers the highest chance for survival. 


A multitude of factors have to be taken into account when 
assesSing an overall wildlife value. They include factors 
related to the habitat itself, such as its uniqueness and 
representativeness on a regional, national and international 
scale, and those related to its biological composition (e.g. 
species diversity) and to the individual wildlife species it 
Supports. 


Useful as they can be for conservation planning, valuation 
systems are always burdened with shortcomings. For instance, 
no system, whatever degree of sophistication it shows, can make 
sufficient allowance for the complex nature and uniqueness of 
any ecosystem. Simplifications are inevitable, particularly 
when using only a few value classes. 


To determine the wildlife values of New Zealand wetlands 
and forests poses some extra difficulties. The major problem 
is the small number of indigenous species. With a higher species 
diversity, such as is found in continental countries, criteria 
for evaluation are more easily defined. And, compared with 
other countries where the technique of habitat rating has been 
tested, comparatively little is known about the population 
ecology of many native birds and their relative abundance in 
different habitat types. Such knowledge is important for the 
determination of local wildlife values. 
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In the King Country Land Use Study the Wildlife Service 
tried for the first time to introduce a rating system for wild- 
life values of indigenous forests and to display them on a map. 
Because of the above mentioned difficulties we chose ‘a system 
comprising of only three classes ("outstanding", "high" 
"moderate"). A fourth category ("potentially valuable") has 
been added for the land use studies in Northland and South 
Westland. 


It is our intention to develop formal and partly numerical 
criteria for each category in the course of intensified research 
next year. At present we are using the following guidelines for 
the allocation of wildlife conservation values:- 


Outstanding 


* Presence of an endangered species listed in the Red Data 
Book of the International Union for the Conservation of 
Natural Resources. 

* Presence of an isolated viable population of an endemic 
species with restricted distribution and of limited 
abundance. 

* Largely unmodified habitat type not represented to the 
same extent elsewhere in the country and large enough to 
support self-sustaining populations of all plant and animal 
species which are part of this community. 


* Presence of an uncommon, discontinuously distributed species 
not adequately and safely represented elsewhere in the region. 
* Presence of an endemic species whose abundance and distri- 
bution has elsewhere significantly declined due to man- 
induced habitat alterations. 
Large example of a largely unmodified habitat type which is 
typical for the region and has been much reduced through 
human influences. 


Moderate 
* Areas supporting good numbers of the common wildlife species 

typical of the region. 

* All forest and wetland habitats not otherwise classified, 
either unaltered by man or only slightly modified. 


Potential 
* Habitat moderately to heavily modified but capable of 
regenerating into a more natural habitat with an increased 
value for wildlife if some basic conservation measures were 
introduced (e.g. exclusion of stock from indigenous forest). 


Our list of value classes does not contain a category "low". 
Because of this, criticism has been made that our valuations are 
biased and artificially raised. But there are three good reasons 
against using such a category: 


(1) In our land use study surveys only a selection of 


habitats are recorded (= habitats of note). Habitats 
which have no particular significance for indigenous 
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wildlife are not evaluated and appear as unclassified 
areas. 


(2) At least two thirds of New Zealand was originally 
covered with forest, and a majority of the native land 
birds are entirely or at least partly forest dwellers. 
With only one third of all the forests left we have 
now reached the stage where all remaining forests, even 
when only 100 ha in size, are of importance for wildlife 
and cannot be given a low conservation value. The same 
applies to freshwater wetlands - because of human 
activities these have decreased by 80-90%. This figure 
alone is a justification for assigning at least a 
moderate wildlife value to every remaining swamp, 
particularly when it is taken into account that plants 
and animals in wetlands are often highly specialised 
and not adaptaole to other habitats. 


(3) "Low" is, unfortunately, all too readily equated with 
valueless. Such a negative statement, that an area is 
of no value to wildlife, can only be made after detailed 
investigations over prolonged periods. This is clearly 
beyond the scope of surveys of this nature. In our 
surveys, emphasis is laid on the positive information, 
i.e., the confirmation of a species' presence, rather 
than its absence. After one day of observation ina 
forest, for example, it will be possible to make a list 
of species whose occurrence in this forest has been 
confirmed. Some forest birds, however, will be missing 
from this list. But before saying that they do not 
occur in the area, one has to ensure, through further 
observations, that the species has not just been 
temporarily aosent (e.g. a migratory bird) or merely 
inconspicuous at the time of the first visit. 


The omission of a value class "low" reflects, in fact, the 
incomplete nature of our knowledge of the distribution, abundance 
and habitat requirements of many wildlife species. 


Finally, a brief word on the meaning of these wildlife 
values. The common interpretation, that the higher the wildlife 
value of an area the more urgent and desirable its protection, is 
too simple. Conservation is not just the responsibility of one 
Single planning body. Considerations for conservation, (i.e. the 
establishment of conservation areas) must be incorporated in all 
levels of planning, from the local council's plan for the develop- 
ment of new settlements and recreation zones to international, 
multilateral agreements of the use and preservation of limited 
natural resources. Wildlife values indicate on which level of 
planning a particular area should be considered. 


A great part of the West Taupo forests are of outstandin 
wildlife value. The Wildlife Service has therefore proposed 
that this area be declared a "Biosphere Reserve" and become part 
of an international UN&SCO program aimed at creating represent- 
ative conservation areas in all biogeographical provinces of the 
world. The conservation of areas classified as "high" ought to 
be looked at in a national context (e.g. inclusion in a network 
of National Parks), and areas of moderate wildlife value should 
be dealt with in regional land use plans which, of course, have 
also to take notice of the requirements identified at the 
national and international levels. 
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HAWAII - LA JOLLA - ASHKHABAD - SINGAPORE 


G. R. Williams 


. HAWAII 


For the nine days I spent in this State, I was, most of the 
time, either officially or unofficially, departmentally or 
privately, the guest of the local branch of the U.S. Fish and 
Wildlife Service or some of its members. In this regard, I am 
particularly grateful to Mr Eugene Kridler, Dr Cameron Kepler 
and Dr Michael Scott. (Unofficially, I am grateful to many 
more members of the Service, including some wives, all of whom 
offered me generous hospitality during that part of my trip when 
I was entirely dependent upon my own resources.) 


I visited the following four islands: 


Hawaii (29-41 August), 

Maui (31 August - 3 September), 
Molokai (1 September) and 

Oahu (28 August and 4-5 September). 


In rather similar circumstances in 1975, the U.S. Fish and 
Wildlife Service very generously enabled me to spend a little 
more than a day each on Maui, Oahu and Kauai. Thanks this time 
to a considerable amount of air travel, transportation by car and 
other wheeled vehicles and even by using my feet, the two visits 
together have enabled me to see - even if briefly - the most 
important wildlife areas in the Hawaiian Islands. 


Most will be familiar with the general geography and 
topography of the archipelago, but perhaps a brief description 
of its climate, vegetation and some of its wildlife might not go 
amiss. Hawaii, also known as The Big Island, is larger than all 
the other islands in the group put together _and has an area in 
round figures of approximately 1 O00 OOO km ; EBS next largest 
is Maui with an area of approximately 189 OOO ; then Oahu with 
155 000 km@; with Kayai a close fourth at 142 000 km; then 
Molokai at 67 O00 km¢; Lanai at 36 OOO km@ and Kahoolawe at 
12 000 km-. That side of the islands which faces the north-east 
has a high rainfall because of the north-east Trades; whereas 
the leeward (or south-western) side has a rainfall which may be 
as low as 250 millimetres per year, or as little as 1/20th that 
on the other side. 


Originally all the wetter parts of the islands were covered 
in dense forest from sea-level to at least 2 500 metres; the 
vegetation on the dry leeward side was understandably much less 
dense and varied and was frequently virtually absent because of 
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very extensive recent lava flows. Approximately 200 years ago 
there were about 70 endemic species of birds - some of which 
occurred only on certain islands, two native mammals - a bat and 

a seal, and less than 10 species of lizards. The history of the 
destruction of the magnificent flora and fauna of Hawaii resembles 
that of New Zealand except that it has gone further and acclimati- 
sation of foreign animals and plants has been proportionately much 
greater. For example, there are now more species of introduced 
than endemic birds in the islands! Nowadays approximately 75% of 
the endemic birds are either extinct or in danger of becoming so 
(about half and half in this regard) and the bat and seal are not 
in a very satisfactory state either as far as their populations 
are concerned. JI have been unable, so far, to lay my hands on 
figures which express the percentage of reduction of the original 
forest cover, but I am sure that proportionately more has been 
destroyed there than in New Zealand. In spite of this melancholy 
fact, some of the remnants that remain are still being exploited 
either privately or by the State as well as having to put up with 
browsing by the usual group of introduced mammalian pests. 
Finally, in this all too brief summary of the current and recently 
past situation there is a good variety of introduced predators, 
the best known of which is the mongoose. 


During my stay on The Big Island, I visited the Service's 
research station on Mauna Loa which is situated near the active 
crater of Kilauea at an altitude of about 1 O00 metres. There 
I met the most senior members of the Fauna Survey crew (and, 
also, briefly our own Dr Phil Moors - and his wife - who were 
passing through on their return to New Zealand). A wide-ranging 
discussion revealed how astonishingly similar are the problems 
which face the Fauna Survey groups in both Hawaii and New Zealand, 
how alike are their technical problems and how similar are the 
ways that each group has devised of dealing with them. Even the 
political and interdepartmental problems are alike, except that 
they tend to be rather worse in Hawaii because of the conflict 
between Federal and State organisations, powerful private 
interests and the degree to which lobbying of all kinds occurs. 


After a brief inspection of Kilauea, Gene Kridler, Cam Kepler 
and I drove through remnants of Ohia (Metrosideros) forest (which 
everyone knows is closely related to our own rata and pohutukawa) 
to the Hawaiian equivalent of Mount Bruce Native Bird Reserve at 
Pohakuloa which lies at about 4 OOO metres on the saddle between 
Mauna Loa and Mauna Kea (each of which is more than 4 O00 metres 
high). En route it soon became obvious that forest fauna surveys 
on this island at least, must be at least as trying and difficult 
as in the worst part of local forests; since not only is the 
rainfall at least as high and the temperature much higher, but 
there is a high proportion of fallen trees and the forest grows 
on old lava fields which are not only exceedingly rough and 
abrasive, but have deep cavities into which one may fall with 
considerable risk of injury. 


Although Pohakuloa Propagation Station looks a little 
rougher than Mount Bruce, it is fulfilling a very important 
function in its breeding program for nenes (of which some 
1 800 have been raised and released) and Laysan teal (which are 
then returned to the only island on which the species naturally 
occurs). At present an attempt is being made to breed the 
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endemic Hawaiian crow, of which about only 200 remain in the 
wild on The Big Island itself. The devotion of Mr and Mrs Lee 
to their self-imposed task, which is carried out under much 

more difficult conditions than here, is extraordinary and they 
deserve the successes they have so far achieved. They had begun 
these breeding programs on their own initiative before they were 
given the Government support they now enjoy. 


The rest of my stay on Hawaii was concerned with inspecting 
parts of the numerous forest transect lines along the south- 
western coast and at altitudes that ranged from 300 to 2 O00 
metres. Superficially, the forests seem very like our own since 
they have genera in common with ours as well as a number of 
others which appear similar. The temperature and rainfall 
gradients from the lower ends of the lines to their upper begin- 
nings were impressive and at about 2 OOO metres fog and cloud 
are common (to say nothing of rain of varying intensity). It 
was astonishing to me - and painful - to experience how difficult 
the terrain could be that the Land Rover contended with; parti- 
cularly as the slopes were not only very steep, but also extremely 
rough because of the lava substrate. 


In August the field phase of the endangered forest bird 
survey was almost complete. Some botanical work has yet to be 
done. The survey covered native forests on the west side of 
Hawaii. The large amounts of data obtained are being computerized, 
and until this is completed and the data analyzed, the results will 
not be fully known. 


The total area covered was 126 OOO hectares. Counts were 
made at 2 900 stations and totalled 5 800 count periods consuming 
56 OOO minutes. About 2443 miles of transect were run, and almost 
20% more country was covered than last year. 


The considerable amount of data now being key punched for 
analysis should provide information which will be helpful in 
recommending critical habitat for endangered birds. Survey 
botanists conducted a most systematic sampling survey and collec- 
tion of plants ranging from the dry areas to the montane rain 
forests. A large number of specimens were collected which will 
have to be identified. In some cases it appears that some will 
be new species heretofore unknown to science. These will have 
to be classified and named. Such work will take considerable 
time. Botanists found some species in areas where they were not 
previously known to exist. 


The information being obtained should help assess the extent 
and stability of native forest ecosystems on the island. 


There was a great deal of discussion, naturally, about 
techniques -— the two that stay most in my mind is that the locals 
make less use of taped calls than we do and spend less time at 
each sampling station (this is because of their fear of "flocking 
effect"). The other point is that they rely considerably on the 
use of what one might call "critical hearing distances" for each 
species and, therefore, make estimates of the distances at which 
each call is recorded. In the course of our wanderings I was 
given the chance of inspecting two of the Island's most important 
remaining wetlands, both of which are on the west coast. Their 
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names are Opaeula and Honokahau and their total effective area 

is probably little more than 20 to 25 ha of water and marsh which 
Support small populations of the endemic Hawaiian coots and stilts. 
That an island the size of approximately one million hectares 
should have so little wetlands left gives some idea of the extent 
to which this habitat has been reduced in the archipelago, though 
Hawaii itself probably never had really extensive wetlands. The 
same situation is reflected on all the other islands of any size. 


It was depressing to learn most of the forest remnants are 
still being logged and that large areas of Metrosideros forest 
are subject to a widespread die-off. The latter, of course, has 
an interesting parallel in New Zealand where our own southern 
Metrosideros oes is suffering a similar fate. At least, on 
Hawaii opossums cannot be blamed, though there are some 20 species 
of introduced feral mammals in the archipelago. 


Maui 


During my days on Maui I was able to see its only two 
important wetlands - Kealia (about 100 ha) and Kanaha (the size 
of which I don't know, but it is almost certainly smaller). 
Though the latter is owned by the State, both areas are under 
threat of encroachment and pollution even though they are, in 
Hawaiian terms, extremely important wetlands and support stilts, 
coots, night herons and a selection of migrant waterfowl and 
waders. 


Forest surveys have not yet begun on Maui but, if possible, 
condztions here - at least as far as terrain is concerned - would 
be even more demanding than on Hawaii. The northern mountains 
are spectacularly eroded, and only the ridges and valley bottoms 
could be safely surveyed. Everything in between is precipitous 
even though clothed with vegetation. The larger part of the 
island is the volcano of Haleakala which is 4 OOO metres high and 
has the largest caldera crater in the world at its summit (about 
12 km by 5 km) and a most impressive sight. It is on its near- 
vertical walls that the dark-rumped petrel nests in crevices in 
the lava. One other biological curiosity found on Maui is the 
Silversword which is certainly one of the world's most remarkable 
and beautiful plants. It grows between about 2 500 metres above 
sea level and the summit of the mountain. At one stage its 
extinction seemed imminent because of its being browsed upon by 
goats; but now that the goats have been controlled the silver- 
Sword is spreading across the scoria upon which it grows. As its 
name suggests it appears as though it has been made out of silver 
and when young is a beautiful ball of long and slender leaves 
which, once in its life, sends up a spike of purple flowers and 
then dies. I was lucky enough to see some plants in flower and 
the even more spectacular juveniles - more spectacular because of 
their shape and the bright silver of their leaves. 


Maui probably has proportionately more forest in reserve 
than any of the other islands and it was in a part of one of 
these reserves that as recently as 19743 an entirely new species 
was discovered (another member of the endemic family of honey 
creepers). 
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Molokai 


Molokai is the smallest of the five main islands and for 
that reason, as well as others, has been the most adversely 
affected, directly or indirectly, by man. To fly by its pre- 
cipitous northern cliffs (often up to 1 000 metres high) in a 
small aircraft is certainly a remarkable experience. Except 
where the faces are vertical, these cliffs and the extremely 
narrow, deep and smooth-walled valleys which interrupt them, are 
wholly covered with vegetation through which numerous waterfalls 
drop, often for hundreds of metres, either into the sea or the 
valley floors. It is only in the region of these cliffs, valleys 
and the highlands immediately adjoining that the relics of the 
original rain forest remain. The rest of Molokai is either 
farmed (a difficult job on its arid leeward side) or afforested 
with a great variety of exotic trees - mainly Australian as far 
as 1 could tell. The journey to the top of the island was, as 
usual, done in a jeep, often over roads that were not only rough, 
but as red as terracotta. On the rough summit ridges are remnants 
of near-virgin forests of Ohia (Metrosideros) and Kona (Acacia), 
the two main native timber trees of Hawaii; and it is these areas 
that are set down for formal survey in 1979/80. 


Oahu 


I did not have sufficient time while on this island to 
examine any rain forest areas; in any event these are not set 
down for survey within the next year or so. However, I did have 
a look at some of the pitiful remnants of wetlands around Pearl 
Harbour and some of those along the windward coast. Few of these 
are larger than 100 ha; nevertheless Hawaiian stilts, gallinules, 
coots and ducks are found there. The rest of my time on Oahu 
was spent in Honolulu at the local headquarters of the Fish and 
Wildlife Service where I had numerous discussions with staff 
members who were not involved in field work at the time. Asa 
result of these discussions an arrangement has been made for an 
exchange of staff between the New Zealand Wildlife Service and 
the Hawaiian section of the U.S. Fish and Wildlife Service to 
take place in 1979 (Mr Malcolm Harrison will be spending about 
three months in Hawaii and Dr Michael Scott about the same time 
in New Zealand. 


LA JOLLA 


The Symposium on the Genetics and Populations of Endangered 
Species was arranged and sponsored by the University of California 
(San Diego) and the Zoological Society of San Diego. It was held 
on the campus of the University from 6-9 September, and atten- 
dance - whether one was giving a paper or just taking part - was 
by invitation only. Approximately 75 scientists from various 
parts of Europe, North America, Asia and Oceania attended, of 
which I was one. Perhaps because of the way it was arranged, I 
found this particular meeting the most valuable of its kind I 
have ever attended. The four most impressive papers, in my 
Opinion, were given by Dr Jared Diamond, of the University of 
California (Los Angeles), Dr Tim Whitmore, of Oxford, Dr Tom 
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Lovejoy, of World Wildlife Fund, New York, and Mr Bill Conway, of 
the New York Zoological Society. Among the various subjects dis- 
cussed, the following spring to mind: factors affecting the size 
that reserves should be to remain effective; ways of manipulating 
the structure of populations to ensure an increase both in repro- 
ductive and survival rates; what kinds of species become extinct 
on fragmented land masses or otherwise isolated habitats; the 
various causes of extinction; the influence of genetic factors on 
the survival of small populations; and the contributions that some 
zoos have made to the conservation of rare and endangered species. 


Many of the points emphasized and the subjects discussed 
were not new, but certainly were often presented so as to be seen 
in a different perspecive. One topic that received a consider- 
able amount of attention was that of the so-called "critical size" 
to which a population might fall before genetical defects arising 
from inbreeding would be likely to jeopardise its survival - or of 
the species as a whole. One contributor stated that he had made a 
world-wide survey of opinion from population geneticists on this 
matter and the mean answer (for what that might be worth!) was 
about 50 individuals. This, and other related topics dealing 
with the genetic disadvantages of inbreeding in small populations 
prompted me to remind the Symposium that, in spite of all the 
warning of geneticists and others, it seemed incontovertible 
that most Oceanic islands had received their present complement 
of species of animals from natural arrivals at any one time of 
almost certainly well under 25 pairs. What is more, most popu- 
lations of pest species which have been introduced accidentally, 
or otherwise, by man to isolated islands also had their origins 
from the introduction of very small numbers indeed, and there 
were many well-documented instances of this fact. To this 
observation there was no convincing reply - some of those who 
commented made the point, quite honestly, that they did not know 
why this should be so - and others, perhaps less honest or more 
confused, or both, said that, "Well, obviously the species 
involved in such instances must be exceptions to the general rule 
and more fitted than most other species to be able to survive and 
spread under such circumstances." A good example of arguing in 
circles if there ever was one. 


One lasting impression was that, in general, the more 
convincing statements seemed to be made by those who had studied 
rare or endangered species in the wild; the less believable and 
obviously theoretical comments came from those who had spent most, 
if not all, of their time, studying captive populations or those 
in laboratories. 


ASHKHABAD 


Here, in the south-western U.S.S.R., the Fourteenth General 
Assembly of the International Union for the Conservation of Nature 
and Natural Resources (1.U.C.N.) was held from 25 September to 
6 October. 


The I.U.C.N. is a union of sovereign states, government agen- 
cies, and non-governmental organisations, joined together to promote 
the wise use of the world's natural resources. It is the world's 
only independent scientific organisation dealing exclusively with such 
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conservation, and is the only fully international organisation of 
its kind in the world. It was founded in 1948 by UNESCO and, 30 
years later, has a membership of 50 States, about 150 government 
agencies and about 250 national non-governmental organisations. 
I.U.C.N. is represented in 100 countries, most of them developing. 
The main work of the organisation (which meets every three years 
in General Assembly) is done by its six Commissions: Survival 
Service (concerned with endangered flora and fauna); National 
Parks and Protected areas; Ecology; Education; Environmental 
Planning; and Environmental Policy. Of these six, the two 
currently most active are the Survival Service Commission and the 
National Parks and Protected Areas. I represent New Zealand on 
the Survival Service Commission and the Commission on Ecology. 


Representatives of nearly 60 nations found their way to 
Ashkhabad (which is an enormous man-made oasis in the midst of 
the Kara Kum Desert (where the rainfall is about 70 mm a year), 
and a large U.S.S.R. contingent also attended. The meeting was 
well-organised by both the I.U.C.N. Secretariat and the U.S.S.R. 
Organising Committee; and as well as the Plenary Sessions, there 
were meetings of the Commissions, other working bodies, and 
excursions and concerts of various kinds. There was a simul- 
taneous translation service into three languages (English, French 
and Russian) which was remarkably efficient, and all ran smoothly 
throughout, except for about three political speeches or incidents 
which the Assembly could have well done without, but which are, 
perhaps, almost inevitable in most meetings of this kind unless 
the Secretariat or host government takes a strong stand against 
them from the start. 


There were the usual meetings concerned with the machinery 
of such an organisation - those things dealing with reports of 
work since the last Assembly, finance, and the election of office 
bearers. There were two important working party reports - one on 
a forthcoming publication called "A World Conservation Strategy", 
which will be a very important document indeed, and a second docu- 
ment called "A Charter of Nature" which has a high-flown, high- 
sounding mass of puffery about nothing in particular except good 
intentions and got the very rough treatment that it deserved. 
The Commissions met to prepare their resolutions for the General 
Assembly, and I had a great deal of trouble occasionally in trying 
to attend two Commissions at once. 


At the final Plenary Session, a large number of resolutions 
were passed. Among those most interesting, as far as New Zealand 
is concerned was one on the need for conservation of the flora 
and fauna and ecosystems of Christmas Island in the Indian Ocean, 
one on international trade in endangered species of wild fauna 
and flora, one on the need for a moratorium on commercial whaling, 
one on the need to set aside world heritage natural sites, one on 
the need to conserve certain kinds of wetlands, one on ocean 
pollution by oil tankers, one on the need for more ecological 
knowledge and conservation, and finally - but by no means last 
nor least - one on the need to develop and conserve Antarctica 
and the Southern Ocean according to sound ecological principles. 


The small New Zealand voice was heard constructively from 
time to time (I should hasten to add that the New Zealand dele- 
gation also included Dr Carolyn Burns, Chairman of the Nature 
Conservation Council and Mr N.S. Coad, Director General of Lands). 


65 





All in all, I think this General Assembly of I.U.C.N. was 
as worthwhile as any of the earlier ones, and as productive as 
such kinds of international conference can be. All interested 
readers will be able to have the chance to see for themselves 
gust how such things are organised and run in 1981, as the 
Fifteenth General Assembly is to be held in Christchurch. 


JURONG BIRD PARK, SINGAPORE 


I spent half a day (8 October) at this Singapore showpiece 
and*was conducted around the 20 ha of grounds by its Director, 
Dr Chu who, very fittingly, is - or was - a veterinarian. The 
Park was opened in 1971 and now contains 250 species looked 
after by 30 keepers. It has about 40 OOO visitors a month and 
they can either walk about entirely at their own resources or 
make use of the monorail which wanders through the Park. 


Most species are displayed in well-made and cared-for but 
rather conventional aviaries. The pride of Jurong is the Falls 
Walk-Through Aviary which is, in effect, a roofed-over valley 
which has an enclosed area of just over 2 ha and a maximum 
height of 21 metres. Inside and flitting through the tropical 
vegetation or wandering down the attractive stream are some 
4 OOO birds. Among such aviaries I have seen only the even 
larger (but similar) walk-through aviary at San Diego Zoo is more 
impressive. 


Though Jurong has some New Zealand species and others from 
outside its biogeographical area, it is now concentrating on 
south-east Asian species - rare, endangered or curious. 


It has three main problems to contend with: predators (rats 
and pythons), lack of money (it receives a great deal of support 
from private firms) and the Singapore Airforce jets which seem 
to fly over it unceasingly. 
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SCIENTIFIC NAMES AND INDEX TO SPECIES 


Pisces 

Salmon, quinnat (Onchorhynchus tschawytscha), 5. 
Reptilia 

Tuatara (Sphenodon punctatus), 16. 

Aves 


Blackbird (Turdus merula), 27, 28, 49, 51, 53. 

Chaffinch (Fringilla coelebs), 27, 28, 49, 51, 53. 

Fantail (Rhipidura fuliginosa), 26, 27, 28. 

Goldfinch (Carduelis carduelis), 28, 49. 

Greenfinch (C. chloris), o8. 

Gull, black-backed (Larus dominicanus), 26, 46. 
black-billed (L. bulleri), 47. 


Hawk, harrier (Circus approximans), 28. 

Kakapo (Strigops habroptilus), 47. 

Kingfisher Cate on sancta), 28. 

Kokako (Callaeas cinerea), 55. 

Morepork (Ninox novaeseelandiae), 28. 

Myna (Acridotheres tristis), 28. 

Penguin, blue (Eudyptula minor), 11, 26. 

Petrels, 9, 16. 

Petrel, black (Procellaria parkinsoni), 9, 12. 
black-winged petrel (Pterodroma hypoleuca nigripennis), 

40, 11. 

Chatham Island (P.h. axillaris), 10, ‘12. 
Cook's (P...cooki), 9, 42%. 
diving (Pelecanoides urinatrix), 11, 16. 


grey-faced (Pterodroma macroptera), 14, 24, 26. 
magenta (P. magentae), 9. 
mottled (P. inexpectata), 12. 


storm, grey-backed (Garrodia nereis), 10, ‘11. 
white-faced (Pelagodroma marina maoriana), 10, 11. 

Prion, Antarctic (Pachyptila desolata desolata), 11. 

broad-billed (P. vittata), 10, 17. 

fairy (2. turtur), 7, 16. 
Redpoll (Acanthis flammea), 49, 53. 
Rifleman (Acanthisitta chloris), 49, 51, 53. 
Robin (Petroica australis), 6 Me es 
Saddleback, South Island (Philesturnus carunculatus carunculatus), 

fe aa 
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Shag, Pitt Island (Stictocarbo punctatus featherstoni), 11. 
Chatham Island Leucocarbo carunculatus bus ons "out glare 
Shearwater, little (Puffinus assimilis elegans), 11. 
sooty (P. griseus), 11. 
Skua, southern (Stercorarius skua), WO, 141 
Silvereye (Zosterops lateralis), 28, 49, Gale 
Sparrow, Ge Prunella Erunelia nodulerie), 29° 28, 49. 
Starlin Sturnus vulgaris), oS. 
Takahe noe Notorp-s_gartel) "28. 
Thrush, song (Turdus song (Turdus philomelos), 49 
Tit, pied LP are macrocephala Pet eet 45, S41, 53. 
Teal brown (Anas aucklandica), es 
ig > ti (Prosthemadera novaese sean ete adine), 
Warbler, grey (Gery one igata), oo, Po 28, 49, 51. 
Weka (Gallirallus australis Bu, 46. 


Whitehead (Mohaua albicilla), 49, 1) Se 
Yellowhammer (Emberiza Emberiza citrinelia), 4 ‘ 


Mammalia 





Cat (Felis catus), 13, ge 38. 
Deer, red (Cervus. elaphus » 28, 38 
Virgina (Odocoileus virginianus), 38. 

Ferret (Mustela putorius), 49. 

Goat (Capra hircus), 14. 

Mouse us musculus} 14, 38. 

Opossun, bein tae (Trichosurus — 39. 

Pig (Sus scrofa), : 

Rabbit (Or See “cuntoulus) 

Rat, Norway aabpus norve cus ) ; “et he £Fy 26, 50s 
Polynesian cau iF qo 4S, 34, 36, 38. 
ship (R. natiPns 

Stoat (Mustela ernines) 16, oS 39. 

Weasel (M M. nivalus), 
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